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INTRODUCTION 


The smooth processing of signalling is not only important to ensure the quality of digital chan¬ 
nels, but also plays a crucial role in switching. Time multiplexed data streams can only be 
transmitted without errors if signalling is performed correctly. All the signalling procedures 
that are used for dialog traffic between exchanges have strict error and timing specifications. 
These exacting requirements make high quality test equipment essential. 

The PRA-1 Frame Analyzer is indispensable for installing and maintaining transmission and 
switching equipment that has been connected to a data network. Using the PRA-1, it is easy to 
monitor incoming and outgoing frames simultaneously, and, in particular, the information in time 
slot 16. The optional, integral generator section can be used to test all the error recognition 
circuits in the system; in-service loop-through measurements can be performed for this purpose. 

Two completely separate and independent receive sections for both forward and backward channels 
have been provided so that two 2048 kbit/s multiplexed frames can be examined simultaneously. 
This makes it possible for the PRA-1 to fulfil one of its most important functions, namely the 
monitoring of all frame signals and alarm signals. There are two display modes. 

The first mode uses LEDs which display the following: remote alarms in not frame alignment 
words and not multiframe alignment words, code violations, frame errors, CRC errors, multiframe 
errors and, under certain circumstances, bit errors. Any event is displayed for at least 100 ms. 
It is also possible to display the octet frame alignment signal, not frame alignment word, 
multiframe alignment signal/not multiframe alignment signal, CRC multiframe alignment signal and 
the 8-bit words from the selected non-signalling channel in real time. 

In the second mode, all events can be retrieved at any time from an alarm memory. The memory is 
erased when a new test interval is started, or whenever the operator requires. The following are 
also shown: no signal, alarm indication signal, loss of frame sync., CRC multiframe errors, con¬ 
tinuous zero signal , and several other events that occur in conjunction with bit error measure¬ 
ments. The microprocessor sorts the alarms that have been recorded according to priority, so 
giving a very user-friendly display. 


Interfaces 

The receiver inputs fulfil CCITT Rec. G.703, and in some respects have more stringent specifi¬ 
cations. Great care has been taken to ensure a high tolerance to input jitter. 

No matter what the received bit pattern might be, the receiver can recover the required timing 
information from the received signal. 


S ignal l i ng 


The PRA-1 has been specially designed to record, evaluate and display the 
16. Not only is it possible to evaluate the signalling in each frame, but 
between outgoing and incoming signalling words can also be made. The user 
in selecting trigger criteria for starting and stopping measurements. The 
write mode. 


signalling time slot 
time measurements 
has complete freedom 
memory has an over- 
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As the PRA-1 has a pP it is particularly easy and simple to evaluate signalling. When time dif¬ 
ference deviation or pulse distortion is being measured, various nominal values with indepen¬ 
dent, adjustable limits can be entered. If the measured parameter is outside the given limits, 
the PRA-1 indicates the appropriate pulse to the operator and displays the time difference. 

Signalling can be shown in the following ways: 

The time between any two states can be shown directly on the PRA-1's display, or a single chan¬ 
nel oscilloscope can be connected to the PRA-1 to show 8 signalling bits simultaneously. For a 
particular setting of the oscilloscope, flicker-free display of pulse trains is possible up^.to 
1000 s. Cursors can be displayed on the screen for time difference measurements. No matter what 
display range is used, a resolution of 2 ms can be achieved in this way. The signalling bits can 
be printed out in the form of a timing diagram with the built-in printer. The whole or part of 
the pulse diagram can be shown. The resolution is selectable. 

Transmission measurements 

Measurements to determine digital transmission path quality are of vital importance. The dis¬ 
tribution of errors as a function of time is gaining in importance in this context. Recommen¬ 
dation G.821 describes an error analysis procedure that makes use of the all digital Hypotheti¬ 
cal Reference Connection (HRX). This procedure does more than simply determine the average error 
ratio. Bit error measurements (option) are performed using a special synchronisation technique 
that allows valid measurements to be made at high error ratios and in the presence of long error 
bursts. These features, and the error analysis capability, widen the instrument's range of ap¬ 
plications considerably. The thresholds for errored seconds, degraded minutes and severely 
errored seconds can be adjusted. 

The detection of transmission errors can be improved to a great extent if further check bits 
are used. In the case of extended frames, the CRC-4 check sum of each multiframe is calculated 
and the result compared with the received CRC bits. 

Error ratio measurements can be performed on the CRC bits and the CRC frames. Using an option 
which can be connected to the generator and receiver separately, the CRC words are regenerated 
in loop-through mode in the generator and injected into the transmitted signal. It is also poss¬ 
ible to make delay measurements (loop-back measurements) using the bit error measurement fa¬ 
cilities when the generator section is fitted. 

The performance of the PRA-1 is further enhanced by facilities for certain important analog 
telephone channel measurements. The PRA-1 calculates the wideband level directly from the code 
words. Maximal code words, coder offset and signal frequency can also be measured precisely. 

Printer 

The integral printer is used to output the graphic signalling display, all numerical results, 
and also time, date and measurement mode information. The printer has manual and remote control 
facilities. Program control is very useful for long-term monitoring or for unsupervised 
operation. 

Printouts can be produced at regular intervals, or whenever certain set limits are exceeded. 
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1 SPECIFICATIONS _ 

The specifications given are valid for all operating conditions and instrument settings within 
the nominal ranges of use for a.c. mains voltage, a.c. mains frequency and ambient temperature, 
unless otherwise stated. 

Receiver 

The receiver consists of two completely separate input sections, one for the forward channel 
(F) and one for the backward channel (B). The two sections are set independently and have Ident 
ical specifications unless specifically mentioned otherwise. 

Both input sections can be used for measurements on 2048 kbps Interfaces and on 64 kbps 
codirectional interfaces. 

Some measurements on codirectional interfaces cannot be made using the PRA-1. 


1.1 DIGITAL SIGNAL INPUTS [30], _[3jJ 

Interface characteristics correspond to CCITT Recommendation G.703. 

Coaxial input .... ***** 

Balanced input .*.. 

2048 kbps 

Line codes. 


Versacon®9 
CF connector 


HDB 3, AMI, RZ, NRZ 


64 kbps 

Line codes. 

Input impedance, coaxial input . 

balanced input (AMI or HDB3) ... 
Signals should only be fed to the input selected. 

Return loss 

within the frequency range 40 kHz to 2.5 MHz .... 
Input voltage 

Pulse amplitude range . 

Max. permissible peak input voltage . 


. codirectional 

75 Q or > 5 kQ 
120 Q or > 5 kQ 


.... > 20 dB 

30 mV to 3 V 
. 5 V 












Maximum tolerable peak-to-peak jitter 


Max. tolerable Input jitter 


Code: HDB 3 
Pattern: 2 1 


Rec. G.823 


Input signal monitoring 


1.5 IX 


NO SIGNAL: Amplitude of input signal is too low 
2048 kbps 

AIS / 2 M: Alarm indication signal (continuous sequence of ones) 
64 kbps 

AIS / 64 k: Alarm indication signal (continuous sequence of ones) 
Display with flashing A LED and in ALARM MONIT mode. 


60 100 1j/kHz 


CLOCK 

Internally recovered from the 2048 kbps digital input signal 

Clock regenerator pulling range . 

Recovered bit clock Is 'output from pin 11 of outputs [63] and [67], 
output signal . 


+ 250 x 10" 


HCMOS levels 1 


1) HCMOS levels: Input low . 0 to +1.5 V 

high . 3.5 to 5.0 V 

output low . 0 to 0.33 V at I QUt < 4 mA 

high . +3.84 to 5.0 V at I< 4 mA 
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1.3 PCM FRAMES AND SIGNALS EVALUATED (GENERAL FARAM / RXF, RXB) 

1.3.1 2048 kbps INTERFACE 

32 channels per frame, occupied by 

30 telephone channels (TS 1 to 15 and 17 to 31) to CCITT Recommendation G.704 §3.3 
or 

31 telephone channels (TS 1 to 31) if no multiframe alignment signal is available 
or 

32 telephone channels (TS 0 to 31) if an external 8 kHz frame synchronisation signal is 
supplied. 


1.3. LI Display of system alarms 

Errored distant frame alignment signal (PST FRM) 

Evaluation for frames to . CCITT Rec. G.704 §3.3 

and for frames with 31 telephone channels 
Indicated by LED (DST ALM: FRM) 

lights for at least . 100 ms 

Alarm is stored and can be recalled in ALARM MONIT mode (1.4.6.5). 

Errored distant multi frame alignment signal (DST MFR) 

Evaluation for frames to . CCITT Rec. G.704 §3.3 

Indicated by LED (DST ALM: MFR) 

lights for at least . 100 ms 

Alarm is stored and can be recalled in ALARM MONIT MODE (1.4.6.5). 

External frame trigger input [62], [66] 

For signalling the start of a frame when no frame alignment signals are used. 

Rising edge of trigger signal corresponds to the start of timeslot 0 


Input signal ... HCM0S levels 

Max. deviation of rising edge of trigger signal 

from start of timeslot (TS 0) . + 150 ns 


1.3.1.2 Display of 8 bit words 

One of the following 8 bit words can be displayed with the aid of LEDs: 


Frame alignment signal (FAS) 

Not frame alignment signal (FAS) 

M-ultiframe alignment signal (MFAS) 

Not multiframe alignment signal (MFAS) 

CRC multiframe alignment signal (CRC MFAS) 
Octet in telephone channel (TEL) 

The 8 bit words are displayed in real-time. 


(bits 1 to 4) and 
(bits 5 to 8) 

(inversion of bits 2, 4, 6 and 8 can be disabled 
by means of an internal wire link) 
without pulse stretching. 
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1,3.1.3 8 bit word output [63], [67] 

Parallel output for the received 8 bit words 

Output signal .*. HCMOS levels 


1.3.1.4 64 kbps digital signal output [63], [67] 

Serial output for the digital signal from the selected telephone channel 

Output signal . HCMOS levels 


1.3,1.5 Outputs for timeslot 16 [63], [67] 

64 kbps signal output for TS 16 
64 kHz clock output 

Rising edge of clock signal synchronous with output signal change 
500 Hz clock output 

Rising edge of clock signal synchronous with bit 1 of frame 0. 

All output signals . HCMOS levels 


1.3.2 64 kbps CODIRECTI0NAL/TELEPH0NE CHANNEL INTERFACE (CODIR/TEL CHN) 

Signals corresponding to those of a telephone channel in a 32 channel system can be evaluated. 


1.3.2,1 Display of telephone channel octets 

The LEDs can be used to display the telephone channel octets. Inversion of bits 2, 4, 6 and 8 
can be disabled by means of wire links. Bit states are displayed in real-time, without pulse 
extension. 


1.3.2.2 8 bit word output [63], [67] 

Parallel output for received 8 bit words, 

output signal. HCMOS levels 


1.3.2,3 64 kbps digital signal output [63], [67] 

Serial output for received digital signal. 

64 kHz clock output 

Rising edge of clock pulse synchronous with change of state of signal output. 

8 kHz clock output 

Rising edge of clock pulse synchronous with bit 1 of each octet. 

All output signals ...* HCMOS levels 


1.3.2.4 Measurement modes 

Bit error measurement (BIT ERR/CODIR) at 64 kbps as detailed in sections 1.4.4.6 to 1.4.4.9. 
Pattern delay (PATT DELAY) at 64 kbps as detailed in section 1.4.4.11. 

Level measurement (LEVEL MEAS), monitor loudspeaker and analog decoder output as detailed in 
section 1.4.5. 
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1.3.3 64 kbps CODIRECTIONAL INTERFACE SIGNALLING CHANNEL 

Signals corresponding to timeslot 16 of a 32 channel system with 30 telephone channels 
(CCITT G.704, §3.3) can be evaluated. 


1.3.3.1 Multiframe alignment signal monitoring 
to CCITT Recommendation G.703, § 3.3 


1.3.3.2 Distant multiframe alignment signal error 

Evaluation to CCITT Rec. G.703, § 3.3. 

Indicated by LED (DST ALM: MFR) 

Lights for at least . 

Alarms are stored and can be recalled in ALARM MONIT mode 


1 .3.3.3 Display of MFAS and NMFAS 

The following can be displayed using the LEDs: 

Multiframe alignment signal MFAS, (bits 1 to 4) and 
not multiframe alignment signal MFAS, (bits 5 to 8) 

The bit states are displayed in real time without pulse extension. 


1,3.3.4 64 kbps digital signal output [63], [67] 

64 kHz clock output 

Rising edge of clock pulse synchronous with change of state of signal output. 

500 Hz clock output 

Rising edge of clock pulse synchronous with bit 1 of the MFAS. 

All output signals . HCMOS levels 


1.3.3.5 Error pulse output [63], [673 
Error in MFAS (MFAS ERR) 

Output signal . HCMOS level 


1.3.3.6 Measurement modes 

Recording signalling (SGNLG RECRD) as detailed in section 1.4.1. 

Signalling evaluation (SGNLG EVAL) as detailed in section 1.4.2 

Display of pulse pattern on oscilloscope (SGNLG SCOPE) as detailed in sections 1.4.4.4, 

1.4.4.7 - 1.4.4.9. 
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1,4 MODE [3] 


1.4.1 SIGNALLING RECORD (SGNLG RECRD) 

Signalling bits for both RXF and RXB are recorded at the same time. 

Recording can be controlled with start/stop trigger criteria. 

Max. memory capacity . 500 events 

Max. time between two events . 1000 s 

Time resolution ......2 ms 

1.4.1.1 Setting the timeslot or external signals 

The timeslots for the forward (F) and backward (B) signalling can be set independently. 

Internal signalling 

Timeslots .. TS = 1 to 15, 17 to 31 

External signalling [63], [67] + *,... bit-parallel 

Input signal .... HCMOS levels 

Transfer clock . 500 Hz 

1.4.1.2 Display of signalling bits 

Signalling bits a, b, c and d are displayed using LEDs. 

The display is in real-time, without pulse stretching. 

1.4.1.3 Internal signalling bit output [63], [67] 

Parallel output for the signalling bits from the selected TS 

Input/output signals .............HCMOS levels 

(When external signalling bits are evaluated, these outputs are switched over 
and used as inputs). 

1.4.1.4 500 Hz clock output [63], [67] 

The signalling bits change with each rising of the clock signal 

Input/output signals .... HCMOS levels 

(When external signalling bits are evaluated, these outputs are switched over 
and used as inputs). 
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1.4.1.5 Triggering conditions 

The triggering conditions for starting and stopping recording are set independently. 

TRIGGER WORD 

Variable 8 bit trigger word: F (bits a, b, c and d) 

B (bits a, b, c and d) 

Triggering conditions variable bitwise: 1 = high level 

0 = low level 
X = any level 
J~ = rising edge 
“|_ = falling edge 

Triggering conditions enabled by pressing /START/ [9] 

TRIGGER MANUAL 

Press /START/ [9] to start recording 

Press /STOP/ [10] to stop recording 

TRI GGER EXT [67] 

RXF input section must be switched on. 

Start pulse, negative, duration . 

Stop pulse, positive, duration . 

Start input enabled by pressing /START/ [9] 

Input signal . 


.... > 10 ms 
.... > 10 ms 

HCMOS levels 


1.4.1,6 MEMORY 

The writing of data into the memory can be switched between 


—bJ = no overwrite 
= overwrite 



1.4.1,7 Record status display (RFC STATUS) 

The following operating states may be displayed after recording is started: 

NO START TRIG RECEIVED 
START TRIG RECEIVED 
END OF RECORDING 
STOPPED BY STOP 
STOPPED BY ALARM 
MEMORY OVERFLOW 


1.4.1'.8 Start/stop output [67] 

Recording of signalling in progress 
No recording of signalling . 


high level 
low level 



Output signal 


HCMOS levels 
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1.4,2 SIGNALLING EVALUATION (SGNLG EVAL) 


1,4,2.1 Events table (EVENT) 

The signalling bits are displayed together with the time. 

Time range . 

Resolution . 

Forward and backward channel signalling bits . 


up to 9999.998 s 
. 0.002 s 

. 1 = high level 
0 = low level 


1.4.2.2 Measuring the time difference between two events (t 1? ) 

Possible parameter F d-To^l, B aXo 2 

F: forward signalling bit 
B: backward signalling bit 

a; 

signalling bit 

dS 

J~: rising edge 
X: falling edge 

Edge number of the corresponding 
signalling bit, 

range .01 to 99 

Measurement is possible between any two edges and signalling bits. 

Display range . 

Resolution . 



0.002 to 999.998 s 
. 0.002 s 


1.4.2,3 Measurement of time difference distortion (t‘DISTOR) 


The measured value is compared with a predefined nominal time difference and the allowable 
tolerance values. If the limits are exceeded, this is indicated. 


Possible parameter: 

F: forward signalling bit 
B: backward signalling bit 


signalling bit 


F a_fo 1, B clo 2 


J“ : rising edge 
X: falling edge 

01 to 99: signalling bit edge no. 


Nominal values 

Norminal time difference t^N 
Positive tolerance value .... 
Negative tolerance value .... 
Resolution . 


0 to 999.998 s 
0 to +999.998 s 
0 to -999.998 s 
.. 0.002 s 
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Display of results 

If the preset tolerances are exceeded, the value of the deviation (distortion),^t, is 
displayed. 


1,4,2.4 Measurement of pulse duration {PULSE DURATION) 

Possible parameter: F b"LT0 3 

F: forward signalling bit __ 

B: backward signalling bit I 

a: 

signalling bit —-——- 

d: 

JT_: positive pulse 
"LT: negative pulse 

Number of the pulse to be measured I_ 


range .01 to 99 I 

Display range ... 0.002 to 999.998 s 

Resolution . 0.002 s 


1.4.2.5 PULSE COUNTING 


Possible parameter: 

F: forward signalling bit 
B: backward signalling bit 


F b “LT 


signalling bit 


_TL: positive pulse 
U“: negative pulse 


Display range 


0 to 256 


1,4.2,6 Pulse disto rt ion (P'DISTOR) 

The measured value is compared with a predefined nominal value and the allowable tolerance 
values. If the limits are exceeded, this is indicated. 


Possible parameter: F b“LT 

F: forward signalling bit I_ 

B: backward signalling bit j 


a 


b 

c 

d 


signalling bit 


J"L: positive pulse 
“LT: negative pulse 
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Nominal values 

Nominal pulse width, Tj-^ . 0 to 999.998 s 

Positive tolerance value . 0 to +999.998 s 

Negative tolerance value .. 0 to -999.998 s 

Resolution . 0.002 s 

Display of results 

If the preset tolerances are exceeded, the pulse number and the value of the distortion. 

At, are displayed. 

1.4.3 DISPLAY OF SIGNALLING PULSE TIMING USING AN OSCILLOSCOPE (SGNLG SCOPE) 

Simultaneous display of all eight signalling bits using a single channel oscilloscope. 

Fixed settings for the oscilloscope 

Timebase ..... IDO ps/div 

Y sensitivity . D.5 V/div 

Triggering . external 

Normal display (MAGNIFIER: OFF) 

Timebase can be set in multiples of 1, 2, 5 in the range .. 2 ms/div to 100 s/div 

Expanded display (MAGNIFIER: ON) 

Timebase T^ can be set in multiples of 1, 2, 5 In the range . 2 ms/div to 100 s/div 

Delay time DL, selectable range .. 0 to 9999.99 s 

in steps of . D.01 s 

Time difference measurement 

Time differences can be measured with the aid of a pair of cursors. 

Measurement range . 0 to 999.998 s 

Resolution (independent of timebase setting) ...... 0.002 s 

Output to oscilloscope [40] 

Output impedance . 150 Q 

Output voltage ... + 2 V 

Trigger output to oscilloscope [41] 

Trigger pulse width (positive pulse) ........ 20 ps 

Falling edge is synchronous with the start of the timing diagram. 

Output signal ...... HCMOS levels 

Z modulation output [42] 


Z modulation signal for blanking the oscilloscope between the pulse trains. Positive or negative 
signal selected with internal solder link. 

Output signal . HCMOS levels 
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1.4.4 ERROR MEASUREMENT (ERROR DELAY) 

The following types of error can be detected and measured by the PRA-1 for both the forward 
and the backward channels independently: 


1.4.4.1 Code error (CODE ERR ) 

Indicated by LED lighting for at least ... 100 ms 

For the line codes . AMI and HDB3 


Code violations are determined as specified in CCITT Recommendation 0.161. 

The way in which errors are counted for HDB3 code when more than three consecutive zero bits 
are detected can be set internally. The following are possible: 

- No error counted when more than three consecutive zeros are detected (CCITT Recommendation 
0*161,§ 2.2) 

- Number of errors counted equals the number of zero bits detected minus three 

- Number of errors counted equals the number of zero bits detected divided by four 
(integer value). 

Max. number of consecutive zeros in AMI bit pattern . 23 


1.4,4.2 Frame alignment errors 

Indicated by LED (FAS), lights for at least . 100 ms 

Separate counts are made for bit errors (FAS BIT ERR) and word errors (FAS WORD ERR). 


1.4.4.3 CRC errors (option 2016/00.03) 

Separate counts are made for: 

- CRC word errors (CRC ERR) 

indicated by LED (CRC), lights for at least . 100 ms 

- CRC multi frame alignment signal errors (CRC MFAS ERR) 


1.4.4.4 _ Mult i frame alignment signal errors (MFAS ERR) 

Word errors are counted, 

indicated by LED (MFAS), lights for at least . 100 ms 


1. 4.4.5 External errors (EXT ERR) 

External errors are counted for the signals applied to the normal coaxial signal inputs [30], 
[31]. The measured error rate is referred to 2048 kbps. 


Indicated by LED (CODE), lights for at least . 100 ms 

Max. counter frequency . 2.1 MHz 

Minimum allowable pulse width . 50 ns 

Amplitude threshold . +1.5 V 

Input impedance . > 5 kQ 
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1.4.4.6 Bit and block errors (option 2016/00.02) 

Measurements of bit and block errors are possible at the 2048 kbps and the 64 kbps levels. 

The measurements can be made in either the forward or the backward channel. 

Indicated by LED (BIT), lights for at least . 100 ms 

Bit and block errors at 2048 kbps 

- Patterns with frame structure 

(2M + FRM): BIT ER/2M + FRM, BL0 ER/2M + FRM 

- Patterns without frame structure 
(UNFRM): BIT ERR/2M, BL0 ERR/2M 

Bit and block errors at 64 kbps (BIT ERR/TS-...) 

Bit pattern checking in one of the timeslots . TS (0), 1 to 15 (16) 17 to 31 


Bit error measurements 

A measurement of bit errors is possible with the following bit patterns. 


Pattern 

Length (bits) 

Remarks 

Two separate, freely 
programmable digital words 
(DW 1, DW 2) 

1 to 16 


AIS (...1...) 

- 

- 

Pseudo random sequences 
(PRS) 

2 6 -l 

2 9 -l 

2 11 -! 

2 15 -1 

2 20 -l 

2 11 -1/SHIFTED 

To CCITT Rec. V-52; non inverted 

To CCITT Rec. 0.152; non inverted 

To CCITT Rec. 0.151; inverted 

To CCITT Rec. V.57; non inverted 
Measurement in any TS 


Each PRS can be inverted or non inverted, and the reference pattern for the receiver can be set 
to a pattern which is not the same as the transmitted pattern. 


Block error measurements 

The PRS listed in the table above can also be used for measurement of block errors. 


1.4.4.7 Error counting 

Simultaneous counting of any two types of error using two counters (CNT 1 and CNT 2). 

Error count and error ratio are displayed simultaneously. 

Counting range ... 0 to 10 14 

Display of error count 
up to 10 5 
above 10 5 


Display of error ratio 


as a 5 digit number 
.. in exponent form 

.. in exponent form 
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1.4.4.8 Measurement period 


Shared timebase for both counters. 

Gate controlled by /START/ [9] and /STOP/ [10], 
either manually or 

with presettable measurement period of . 


. 1 s to 99 min 59 s 
1 min to 99 h 59 min 
1 h to 99 d 23 h 


Measurement sequence . 

The measurement period is automatically converted 
tO ...*.*.. 

or to *..».*..*. 


..one-shot or repetitive 

m x 10 n bit (referred to 2048 kbps) 
. p X 10 q FRAMES 


The elapsed time, t ELAp , is displayed while the measurement is in progress. 


1.4,4,9 Err or analysis to CCITT Recommendation G.82I 

Reference values can be entered for the parameters necessary for evaluating the error 
structure. 


For 

CODE ERR 
EXT ERR 
BIT ERR 
BLK ERR 


' Errored second (ERR SEC) 

Setting range . 

Severely errored second (SEV ERR SEC 
J Setting range . 

Degraded minute (DEGRADED MIN) 
v Setting range . 


otherwise 


Errored second (ERR SEC) 

Setting range .. ***** 

Severely errored second (SEV ERR SEC 

2 Setting range . 

Degraded minute (DEGRADED MIN) 
Setting range . 


Smallest test interval 


*, 1 to 99 

. n x 10" m 

n = 1 to 9 

m = 3 to 9 

i n -m 
n x 10 

n = 1 to 9 

m = 3 to 9 

,.. 1 to 99 

. 1 to 9999 

. 1 to 9999 
. 1 min 


The results are expressed as a percentage of the reference values, and are given as: 
ERROR FREE SECONDS (ERR FREE SECONDS) 

ERRORED SECONDS (ERR SECONDS) 

SEVERELY ERRORED SECONDS (SEVER ERR SECONDS) 

DEGRADED MINUTES (DEGRADED MINUTES) 

UNAVAILABLE SECONDS (UNAVAIL SECONDS) 

The settings for each different mode (CODE, EXT, BIT, BLK etc.) are entered separately. 


1,4,4,10 Error pulse outputs [63], [67] 

Output for 

Frame alignment signal bit errors (FAS BIT ERR) 
Frame alignment signal word errors (FAS WORD ERR) 
Multi frame alignment signal word errors (MFAS ERR) 


With option 2016/00.03 fitted: 

Output for CRC word errors (CRC ERR) 
Output signal . 


HCMOS levels 















1.4.4.11 Signal delay time measurement (DELAY PATT ) 

The signal delay time for a PRS between the generator and receiver (RXF or RXB) of the same 
instrument is measured. 

Max. measureable delay time . 500 ms 

Delay measurements at 64 kbps 

Measured using frame structures as described in 1.3 and 1.8 

Test signal . 

Resolution . 

Delay measurements at 2048 kbps 

Measured without frame structure (FRM TYPE: UNFRAMED) 

Test signal . PRS 2 20 -l 

Resolution . 1 ps 


PRS 2 15 -1 

.... 1 ps 


1,4.5 LEVEL AND FREQUENCY MEASUREMENTS (LEVEL FREQU) 


1.4,5.1 Telephone channel selection 

The codewords in one of the timeslots (0), 1 to 15, (16), 17 to 31 are evaluated. The results 
are calculated from a total of 2047 digital code words (A-law). 

Code word measurements 

Determination of the maximum positive and negative peak loading 

Results range . +0 to +127 

or. -0 to -127 


Determination of zero offset 

Results range ... + 127 

Wideband signal level (calculated from the code words) 

Results range . -80 to +3 dBmO 

Resolution . 0.1 dB 


For level measurements, the error limits are as follows (independent of resolution): 


at 0 dBmO (digital milliwatt) . 0.0004 dB 

in the level range -60 to +3 dBmO . 0.001 dB 

-70 to -60 dBmO . 0.01 dB 

-75 to -70 dBmO. 0.02 dB 

-80 to -75 dBmO. 0.06 dB 

in the frequency range 40 Hz to 150 Hz . 0.07 dB 

150 Hz to 300 Hz . 0.02 dB 

300 Hz to 3990 Hz . 0.01 dB 

Measurement of sinusoidal telephone channel signal frequency 

Range . 40 Hz to 3.99 kHz 

Resolution . 1 Hz 

Error limit, 40 Hz to 2000 Hz .< 1 Hz 

2001 Hz to 3990 Hz .< 2 Hz 


Minimum level in telephone channel required for measurement 


-60 dBmO 
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1.4.5.2 Loudspeaker monitor 

The built-in loudspeaker can be switched to. monitor F, B, F + B, or it can be switched off. 
The volume can be regulated in 8 steps. 


1.4.5.3 Analog decoder outputs [59], [60] 

Separate outputs are provided for the forward (F) [59] and backward (B) [60] channels 


Output impedance . 600 Q 

Relative level . 0 dBr 

Frequency range .%. 300 Hz to 3400 Hz 


Insertion loss ...< 0.5 dB 

Frequency response in the range 300 Hz to 3350 Hz . flat to within 0.5 dB 


1. 4.6 INPUT SIGNAL FREQUENCY MEASUREMENT (2048 kbps) 

Absolute frequency measurement RXF, RXB and TX 

Range ......... 2048 kHz + 2 kHz 

Offset result range .+_ 999 ppm 

External frequency input to RXF measurement (f^XT/F^ 

Range .. 30 kHz to 2.5 MHz 

Error limits of measurement .......... +15 ppm 

Relative frequency measurement, referred to nominal bit rate.. RXF/RXB, RXF/TX, RXB/TX 

Range . 2048 kHz + 2 kHz 

Offset result range ._+ 999 ppm 


1.4.7 ALARM MONITORING (ALARM MONIT) 

Alarms for the forward (F) and backward (B) channels are displayed separately. 


1.4.7.1 A LED 

The LED flashes when an alarm occurs. 

When an alarm has been stored, the LED lights continuously. 


1.4.7.2 Current alarms (ACTUAL) 


The following alarm states are registered: 

• no signal 

• AIS/2 Mbps or AIS/64 kbps 

• no frame alignment signal 

• no multi frame alignment signal 


(NO SIGNAL) 

(AIS/2M) or (AIS/64k) 
(NO FRM) 

(NO MFR) 


For signals with frame structure to CCITT Recommendation G.704 §3.3: 

• AIS in timeslot 16 (AIS/TS 16) 

For signals with 32 telephone channels per frame: 

* no external 8 kHz frame trigger signal (NO EXT 8k) 
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Further alarms detected if bit error measurement option 

* no pattern synchronisation for bit error measurement 

* AIS in selected timeslot n 

* Continuous zero input signal 
or 

* Continuous zero signal in timeslot n 


(2016/00.02) is fitted: 
(PATT SYNC) 

(AIS/TS = n) 
(...0.../2M) or (...0. 

(...0.../TS = n) 


./64k) 


1.4,7.3 Alarm memory (MEMO) 

All the alarm states listed in 1.4.6.2 are stored in the alarm memory. The memory is cleared 
at the start of each new measurement period, and each time /0/ is pressed. 


1.4.7.4 System alarm memory (MEMO/MUX) 

All the alarm states listed in 1.3.1 are stored in this memory. The memory operates in the 
same way as the alarm memory. 


GENERATOR (OPTION 2016/00.01) 


1.5 DIGITAL SIGNAL [32] AND CLOCK [4S3. [46] 
Interface characteristics correspond to CCITT Recommendation G.703 
Line codes . 

Output, coaxial . 

balanced . 


OUTPUTS 


HDB3, AMI, RZ, NRZ 

.Versacon®9 

. CF connector 


Output impedance, switchable 

coaxial . 75 Q 

balanced . 120 G 

Return loss, frequency range 40 kHz to 2.5 MHz . > 20 dB 

Output pulse shape . approximately rectangular 


Pulse amplitude 

coaxial output, terminated with 75 Q. 2.37 V 10% 

balanced output, terminated with 120 Q. 3 Vjf 10% 

Pulse width, AMI and HDB3 at half pulse height . 244 ns + 30 ns 

Risetime, from 10% to 90% amplitude . 15 ns 


The leading edges of the signalling bits and the rising edges of the clock signal are in phase 
(V^ a symmetrical). 


1.6 CLOCK SOURCE 


1.6.1 GENERATOR OPERATION USING INTERNAL CLOCK 


. 2048 kbps 
+ 25 x 10‘ 6 


Bit rate ... 
Error 1imits 
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1.6.2 GENERATOR OPERATION USING EXTERNAL CLOCK [47] 


2048 kHz clock signal 

Frequency limits . 

or 

8 kHz frame trigger signal 

The PRA-1 derives frame-, timeslot- and bit clocks from an 8 
Frequency limits . 

Connector . 

Input impedance .*. 

Input voltage requirements . 

Max. overlaid d.c. voltage . 

External clock duty cycle ... 


2048 kHz + 100 x 10' 


kHz external SYNC signal. 
. 8 kHz + 100 x 10' 6 

. BNC socket 

. > 10 kQ 

.. 0.3 V to 5 V 

.;.< so v 

. 0.5 


1.6.3 GENERATOR OPERATION USING RECEIVER CLOCK 

The generator is operated from the clock signal derived from the receiver (RXF or RXB). 


1.7 OPERATING HOPES (TX-SIGNAL/CONFIG) 

1.7.1 SEPARATE OPERATION (SEPARATED) 

The generator and the RXF and RXB receivers operate independently. 


1,7.2 GENERATOR A N D RECEIVER LOOPEB (THROUGH) 

The RXF receiver is looped through to the generator. 

If the RXF receiver is connected to a codirectional interface, THROUGH measurements cannot be 
made. 


1.7.3 RXF —- TX THROUGH TRANSPARENT MODE 

The signal received by the RXF receiver is retransmitted unchanged. 


1,7.4 RXF —-TX THROUGH EXCL INSERT T$ MODE 

The signal received by the RXF receiver is looped through to the transmitter with the 
exception of the selected timeslot. The generator inserts a preselected signal into this 
selected timeslot. 










1-18 


1.7.5 RXF ——TX THROUGH ONLY SELECT TS MODE 

The selected timeslot of the received signal is looped through to the transmitter. The trans¬ 
mitter outputs this signal in another timeslot which is freely selectable. 

The frame signals are produced by the generator, and are not looped through. This means that the 
RX and TX frames need not be the same. 


CONFIG 

RXF/TX 

TS nn 

SIGNALLING 

TS nn 

Transmitte 

IDLE TS 

d signals 

SIGNALLING 

IDLE TS 

FAS 

NOT FAS 

MFAS 

NOT MFAS 

Error 

injected 

into 

SEPARATED 

TX 

TX 

TX 

TX 

TX 

All 

THROUGH 






CRC, CODE, 

TRANSPARENT 

RXF 

RXF 

RXF 

RXF 

RXF 

CRC MFAS 

THROUGH EXCL 







INSERT TS 

TX 

TX 

RXF 

RXF 

RXF 

All 

THROUGH ONLY 

RXF 

TX 

TX 

TX 

TX 

FAS, CODE, 

SELECT TS 






MFAS, 







FAS WORD, 







CRC 

TX: The signal 

set for the 

generator is transmitted. 




RXF: The signal 

from receiver RXF is looped through to the transmitter. 


CRC: Errors can 

be injected 

into the CRC word or CRC MFAS. 



As long as CRC is switched on 

for the TX side, the CRC 

word will be re-formed on 

the 

TX side in all modes (CONFIG) 







1.8 FRAME STRUCTURE (GEN PARAM/TX) 

1.8.1 CC1TT RECOMMENDATION G.704 §3.3 

32 channel frame, occupied by 30 telephone channels conforming to the requirements of CCITT 
Recommendation G.704 §3.3. 

Telephone channels in timeslots (TS) . 1 to 15, 17 to 31 

1.8.2 30 TELEPHONE CHANNELS (30 TEL CHN) 

The same as CCITT Recommendation G.704, §3.3, except that the FAS, NOT FAS, MFAS and NOT MFAS 
can be set as required. 

Telephone channels in timeslots (TS) . 1 to 15, 17 to 31 


1.8,3 31 TELEPHONE CHANNELS (31 TEL CHN) 


The same as for 30 TEL CHN, but with TS 16 also occupied with a telephone channel. 
Telephone channels in TS . 


1 to 31 
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1.8.4 32 TELEPHONE CHANNELS (32 TEL CHN) 

All 32 timeslots (0 to 31) are occupied by telephone channels. To indicate the start of a frame 
an 8 kHz signal is fed to socket [52]. The rising edge of this signal corresponds to the start 

of TS 0. 


Max. deviation of frame trigger signal from start of TS 0 
Output signal ,,... 


.... + 60 ns 
HCMOS levels 


When the generator is operated with external frame trigger ([47] Ext. sync.), the 8 kHz input 


and output trigger signals are in phase. 

Max. deviation, output trigger to input trigger signal 


U8.5 DI GITAL WORDS IN TS 0 AND 16 

Digital words to CCITT Recommendation G.704, §3.3 
Frame alignment signal (FAS) 

in timeslot 0 of every second frame . 

Not frame alignment signal (FAS) 

in timeslot 0 of each frame not containing the FAS . 

The bit designated with a D is variable. 

Multiframe alignment signal (MFAS) 

in timeslot 16 of frame 0 (bits 1 to 4) .. 

Not multiframe alignment signal (MFAS) 

in timeslot 16 of frame 0 (bits 5 to 8) . . 

The bit designated with a D is variable. 

Idle signalling word (IDLE SGNLG) 

in timeslot 16 of frames 1 to 15 for the timeslots 1 to 15 and 17 to 31 
Signalling word (SGNLG) 

in timeslot 16, assigned to the selected timeslot . 


10011011 

1 ID 11111 

... 0000 

,... ID11 

variable 

variable 


1.8.6 PARALLEL INPUTS FOR SIGNALLING BITS a, b, c, d ([51] PINS 1, 2, 3,4j 

Parallel inputs for externally setting the 4 bit signalling word for the selected timeslot. 
These inputs are only enabled for frame structures to CCITT Rec. G.704, §3.3 and 30 TEL CHN 


(GENERAL PARAM/TX). 
Input signal . 


HCMOS levels 


1.8.7 SIGNALLING TRIGGER OUTPUT ([51] PIN 10) 


The 500 Hz signalling trigger signal is LOW when the parallel signalling inputs 
Output signal . 


[51] are valid. 
... HCMOS levels 


l.B.U SIGNALLING CHANGEOVER (INTERNAL/EXTERNAL] INPUT ([513 PIN 11) 


Internal signalling 
External signalling 
Input signal . 


. HIGH 

. LOW 

HCMOS levels 
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1.9 OUTPUT SIGNALS 


1.9,1 64 kbps SIGNAL IN SELECTED TELEPHONE CHANNEL 

The 64 kbps signal can be transmitted either 

in one telephone channel (TS = n) .. n = (0), 1 to 15, (16), 17 to 31 

or 

in all telephone channels except the selected one (TS i n) .... n = (0), 1 to 15, (16), 17 to 31 
or 

in all telephone channels (ALL TS). 


1,9.2 IDLE CHANNEL SIGNAL (IDLE TS) 

This signal is transmitted in all the idle telephone channels and can be set as required. 
Preference value . 11010101 


1.9.3 20 Aft kbps SIGNALS 

Bit patterns can also be generated at 2048 kbps (option 2016/00.02). 
A frame structure can be inserted into the pattern (2M + FRM) 
or 

the pattern can be transmitted without frame structure. 


1.9.4 64 kbps SIGNALS 


1.9.4.1 Sinusoidal signals 


Frequency range . 101 Hz to 3949 Hz 

Possible values . k x 101.266 Hz, where k = 1 to 39 


The frequency comb avoids direct subharmonics of the 8 kHz sampling frequency. The frequency 
range consists of 79 sampled values. The transmitted frequency is generated from the TX clock. 


Output level 

Range (13 values) . -55 to +3 dBmO 

in 5 dB steps (between -55 and 0 dBmO) 

Coding 

to CCITT Recommendation G.711 . A law 


Code word coding corresponds to tables la and lb of CCITT Recommendation G.711, i.e. 
symmetrical binary code with inversion of bits 2, 4, 6, and 8. 

Error limits for simulated level, selective measurement 


Absolute error in the range +3 to -40 dBmO ... + 0.45 dB 

-45 to -50 dBmO. + 0.75 dB 


Error limits for total distortion ratio, referred to the theoretical values at 405 Hz, 
810 Hz and 1013 Hz, 

reference bandwidth f = 3100 Hz . 


+ 0.7 dB 
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Frequency respons e 

Max. error in simulated level at constant level 
referred to the value at 813 Hz . 


in the frequency range 101 Hz to 3.9 kHz, 

. + 0.01 dB 


Out put signal trigger ([513 pin 7j 

101 Hz trigger signal (100 Hz for digital 

in the selected timeslot 

Output signal . 


milliwatt), subharmonic to sinusoidal output signal 

. HCMOS levels 


1.9 .4.2 Digital milliwatt 

1000 Hz sinusoidal signal, subharmonic to TX clock, 

„ ,,, . 0 dBmO 

to CCITT Recommendation G.711 . 


1.9,4.3 External analog signal 

An externally generated analog signal fed in via a PCM coder can also be processed 


External coder Input [50] 

Connector . 

Input impedance . 

Relative level . 

Frequency range .... . 

Peak drive limit at ..... 

Insertion loss at 814 Hz and 0 dBmO . 

Frequency response in the range 300 to 3350 Hz 


unbalanced CF connector 

. 600 Q 

.. 0 dBr 

. 300 Hz to 3400 Hz 

. 3.14 dBr (A law) 

...< 0.5 dB 

flat to within 0.5 dB 


1,9.5 64 kbps and 2048 kbps (option 2016/00.02) DIGITAL PULSE PATTERNS 

The same patterns as the receiver (bit error measurement) are provided (see 1.4.4.6), plus 
the pseudo random sequence 2 n -l SHIFTED. This pattern is sent in all channels simultaneously 
being delayed by 66 bits each time when compared to the previous TS. 


In terchangeable 2 x 8 bit words 

Two 8 bit words which can be set as required and alternated using an external 

Control input for alternating the 8 bit words . 

Input impedance . 

Low or off status . 

High status . 

Maximum switching frequency . 

Input voltage required . 

Max input signal level (peak value) ... 

switchable to ... 


control signal. 

. BNC socket 

. 10 kQ 

. bits 1 to 8 

. bits 9 to 16 

. 250 kHz 

+ 400 mV to + 4 V 

. 5 V 

. HCMOS levels 


Trigger output 

For pseudo-random sequences, per sequence . 

For digital words, per pattern or subharmonic thereof 

Trigger pulse width . 

Output signal . 


1 trigger pulse 
1 trigger pulse 

..> 450 ns 

... HCMOS levels 
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: 

1.9.6 ERROR TEST (TX SIGNAL) 

The ERR TEST LED comes on when the error test function is selected. 

Manual injection of between 1 and 9 errors is possible for the types of error listed below. 

(1...9 ERR — 1 ... 9). 

Time between errors . approx. 300 ms 

1.9.6.1 Code error (CODE ERR) 

Injectable error ratio. 5 x 10~ 3 

and 1 x 10"\ where n = 3, 4, 5, 6 

Manual injection 


1.9.6.2 Frame alignment signal error 

Generation of FAS errors with an error ratio of . 5 x 10 -3 

and 1 x 10‘ n , where n = 3, 4, 5, 6 

Manual injection 

Generation of errored FAS words (FAS WORD ERR) 


either . 2 out of 4 errored 

°r. 3 out of 4 errored 


1.9.6.3 Multiframe alignment signal error (MFAS ERR) 
Generation of errored MFAS words 


either . 1 out of 2 errored 

or.2 out of 2 errored 


1.9.6.4 Bit errors (BIT ERR) with option 2016/00.02 only 

Generation of bit error rates of . 5 x 10 

and 1 x 10~ n , where n = 3, 4, 5, 6 

Manual injection 

1.9.6.5 CRC bit errors (CRC ERR) with option 2016/00.03 only 


Generation of two pre-settable word error ratios .. n out of 1000 errored 

Range of values for n . 1 to 999 


1.9.6.6 CRC multiframe errors (CRC MFAS ERR) with option 2Q16/00.03 only 

Injectable error ratio of . 5 x 10" 3 

and 1 x 10" n , where n = 3, 4, 5, 6, 
and 2 out of 4 or 3 out of 4 

Manual injection 
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1*10 BIT ERROR MEASUREMENTS (option 2016/00.02) 

Pattern generation and bit error measurement are independent of one another and can therefore be 
set independently. Bit rates of 64 kbps and 2048 kbps are possible. 


1.10.1 GENERATOR PATTERNS 
see 1.4.4.6 and 1.9.5 


1.10.2 BIT ERROR MEASUREMENT 
see 1.4.4.6 


1.11 CRC MODU L E (Option 2016/00.03) 

CRC-4 to CCITT Recommendation G.704 

Can be switched in independently for RXF and RXB receivers and also for TX (option 2016/00.01). 
Receiver 

Frame resynchronisation triggered at . 

Frame synchronisation retained at .... 

Counting of 
CRC errors (CRC ERR) 

CRC multiframe errors (CRC MFAS ERR) 

Display of bits 7 and 8 (spare) 

Ge nerator 

Formation and injection of the CRC-4 word into the output signal 
Setting of bits 7 and 8 (spare) in the MFAS word 
Injection of CRC word and multi frame errors 
see 1.9.6.5 and 1.9.6.6 


.. > 920 CRC word errors per second 
> 2 errored CRC MFAS words per 8 ms 


1.12 <1 EC 6 25> / IEEE 488 INTERFACE BN 958/21 

All instrument functions with the exception of the printer functions (keys 15, 16, 18) can be 
remote controlled. 


1-13 AUXILIARY FUNCTIONS (AUX FUNC) 

1.13.1 GENERATOR - RECEIVER LOOP (TEST LOOP) 

The inputs of both the RXF and RXB receivers can be switched through internally to the generator 
(option 2016/00.01). 


1.13.2 OPERATING WITH THE TIMER (TIMER) 

Measurements can be made on a timed basis by setting a start time and a stop time. The measure¬ 
ment can be one-shot (1 x) or repeated on a daily basis (REP). 
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1.13.3 DATE, TIME 

The following data is available from the on-board real-time clock: 

- day of the week (automatically set by PRA-1) 

- calendar date 

- month 

- year 

- hour 

- minute 

- second 

All data can be set as required; leap years are taken into account. 


1.13.4 SELF TEST 

The following tests are performed at switch-on: 

- ROM test 

- RAM test 

- I/O test 

The following tests can be carried out whilst operation is in progress: 

- display test 

- LED test 

- buzzer test 

- printer test 

- error measurement test 

- level measurement test 


1.14 MEASUREMENT MODE MEMORY (PANEL MEM) 

Up to 16 complete instrument settings together with all relevant parameters can be stored. The 
stored data is maintained in the event of a power failure or when the instrument is switched off. 


1.15 PRINTER 

Thermal printer with 20 characters per line. 

The printout information includes date, time and all necessary parameters. 

Signalling bit evaluation printout 
Signalling event table (EVENT TABLE) 

The F and B signal 1ing'bits and their times of occurrence are printed out in tabular form. 
Resolution . 2 ms 

Signalling diagram (SIGNALLING DIAGRAM) 

The F and B signalling bits are printed out in the form of a timing diagram. 

The time axis scaling is the same as that set for SGNLG SCOPE (see 1.4.3). 

Length per div . 
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Error measurement printouts (ERROR MEAS) 

The results from both error counters are printed out as absolute values and as error ratios, 
together with the time. 

The printout can be triggered by the measurement, by alarms or independently, as required. 
Printout 


at the end of each test period (ALL RESULTS) 

when a given absolute error threshold is reached (ERR THRESHOLD) 


error thresholds of . > n x 10 +m 

where . n = 1 to 9 


and .... = 0 to 9 

can be set; 

when an error ratio (ERR THRESHOLD) is reached 

error thresholds of ... > n x 10“ m 

w ^ ere . n, m = 1 to 9 

can be set; 


when an increase in the number of errors is detected (ERR INCREMENT) 

increments of......*.... . 

where . 

and. . . 

can be set. 


> n x 10 +m 
n = 1 to 9 
m = 1 to 9 


Printout for error analysis to CCITT Recommendation G.821 
(ERR ANALYSIS G.821) 

Printout and measurement are as described in 1.4.4.9 

If only error free seconds are detected, there will be no printout. The number of error free 
test periods is displayed. 

If /STOP/ [10] is pressed, the results for the entire test time will be evaluated and printed 
out (SUMMARIZED RESULTS). 


1.16 DISPLA Y 

Green, fluorescent type display. 

40 characters, 5 x 12 dot matrix display with cursor. 
Character height . 
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GENERAL DA T A 


1.17 POWER S UPPLY AND AMBIENT CONDITIONS 

(All error limits quoted for the data in this section are valid within the nominal ranges of use 
for the influence quantities as stated below). 


1.17.1 POWER SUPPLY 


Mains voltage 

set on selector switch 

Nominal range of use 

110 V 

96.5 to 121 V 

117 V 

103 to 129 V 

127 V 

111.5 to 140 V 

220 V 

193 to 242 V 

227 V 

199 to 250 V 

237 V 

208 to 261 V 


Mains frequency 

nominal range of use . 47.5 to 63 Hz 

Power consumption . . 12 0 VA 


1.17.2 SAFETY CLASS 

to IEC 348 and VDE 0411 


1.17.3 AMBIENT CONDITIONS 
Temperature 

nominal range, use . +5 to + 40*0 

storage and transport . -40 to +70"C 

Humidity, nominal range for use 

relative . 20 to 80% 

absolute ..... < 20 g/m 3 

Condensation 


Accidental condensation is permissible. 

The PRA -1 can be used if condensation has formed on the instrument. A warm-up time of 60 minutes 
should be allowed before making measurements. It should be borne in mind that the guaranteed 
values may not be adhered to under these conditions. The PRA-1 conforms to point 4.3 of the 
preliminary FTZ standard 27 AN 1 (issued 4.82). 

1.17.4 MECHANICAL STRESS 

The PRA-1 meets the requirements of works-internal standard WN 540/1/1, group 1. 


1.17.5 RFI / EMI SUPPRESSION 

The PRA -1 conforms to the requirements of Instruction 1046/1984 issued by the German Postal 
Authorities. Properly screened cables should be used for connections to sockets [63] and [67] 
(e.g. W&G K 483). 
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1.18 DIMENSIONS, WEIGHT 
Dimensions (w x h x d) in mm, 

bench top model . 477 x 155 x 434 

Height . approx. 16 kg 


1.19_ ORDERING INFORMATION 

PRA-1 Frame Analyzer* BN 2016/01 

Options. (charged extra) 

2048 kbps generator 1 ) 

21 

Bit error measurement ' 

CRC module^) 

IEC 625 interface board 
with IEEE 488 socket and cable (K 420) 


Accessories^ (charged extra) 

IEEE 488/IEC 625 adaptor (m-m) S 832 
36-way screened cable (m-m), 1 metre long (4 connections to [63] and [67]) K 483 
Protective covers SD-3 (set for front and back panel) BN 700/00.23 
TPK-3 carrying case BN 626/09 
19" rack conversion kit BN 700/00.03 
Roll of printer paper BN 888/00.02 


BN 2016/00.01 
BN 2016/00.02 
BN 2016/00.03 
BN 958/21 


* Fitted wi£h basic 75 Q Versacon'S'9 connector with BNC insert. For other inserts see 
Versacon^!^ specification sheet and order type required when ordering instrument. 

1) Can be ordered in conjunction with main instrument only. 

2) Both options should be ordered together. 
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CT J ^ 1* ~ 
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2 GENERAL INFORMATION 


2.1 IMPORTANT SAFETY INSTRUCTIONS 


AC line voltage 


Safety class 


Protective earth conductor 


Damage, malfunction 


Fuses 

Opening the instrument 


Repairs 


Spare parts 


Before switching on, check that the PRA-1 is set to the same 
voltage as the local ac power supply 

The PRA-1 conforms to safety class I of VDE 0411 or IEC Publ. 
348. The line cord supplied with the set has a protective 
earth conductor. The instrument should only be connected to 
ac power outlets having a protective earth contact. Any 
interruption of the protective earth conductor, either inside 
or outside the instrument, is dangerous and therefore not 
permitted. 

Before the instrument is connected to the measuring circuit, 
a protective earth connection shall be made. If the protec¬ 
tive earth conductor of the ac line can serve this pur¬ 
pose, the instrument should be plugged into the ac line 
first. If the measuring circuit has its own protective earth 
conductor, this should be connected to the instrument casing 
before the rest of the test circuit is connected. 

If the instrument 

- shows visible damage 

- fails to perform the intended measurements 

- has been subjected to damp conditions, 

it shall be considered a hazard, and shall be made inopera¬ 
tive and secured aqainst any unintended operation. 

Only the specified fuses shall be used. 

The instrument should be disconnected from all power sources 
before the covers are removed. Repair, maintenance and 
calibration of the opened equipment under voltage shall be 
carried out by a skilled person who is aware of the hazard 
involved. 

Repairs must be made by competent technicians. Care must be 
taken to ensure that the safety characteristics of the 
instrument are not altered. In particular, this applies to 
creepaqe paths and air gaps. 

As far as possible, use original spares only. If other spares 
are used, ensure that their use does not influence the safety 
characteristics of the instrument. 
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Testing after repairs 


Insulation resistance 


2.2 VENTILATION A 


Temperature 


Venti1ation 


Rack mounting 


After repairs and maintenance, the protective earth connec¬ 
tion should be checked for visible signs of damage. The 
resistance of the protective conductor, measured between the 
earth contact of the ac line plug and the instrument 
casing, should be less than 0.5 Q. Shake the cable during the 
measurement; resistance variations mean that the cable is 
faulty. 

Measure the insulation resistance between the ac line 
conductor terminals of the instrument plug (shorted 
together) and the instrument earth conductor terminal using 
a 500 V dc insulation tester. The instrument ON/OFF switch 
should be in the ON position (red indicator showing); the 
resistance must be more than 2 MQ. 


ND RACK MOUNTING 


The PRA-1 is not fitted with a cooling fan. It is therefore 
very important to ensure that natural convection cooling is 
not prevented in any way. The ventilation slots in the cover 
panels should not be blocked or covered up. 

When stacking several instruments together, ensure that the 
maximum ambient temperature limit will not be exceeded. 

The case dimensions of the PRA-1 conform to DIN 41 494, 

IEC 297 and ASA C 83.9 (USA), making it suitable for 19" rack 
mounting. The following items should be removed: 

- the locating guides on the top of the instrument 
-the instrument feet 

- the drawer under the instrument, and 

- the carrying handles on the sides. 

The two mounting brackets are screwed onto the sides of the 
instrument (figure 2-1). A 19" conversion kit, complete with 
fixing screws is available, order no. BN 700/00.03. 
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Figure 2-1 Converting the bench model for rack mounting 

Rack temperature The maximum ambient temperature limit must not be exceeded 

when the instrument is rack mounted. A space of 1U (44.4 mm) 
should therefore be left free above and below the instrument. 
The spaces at the front of the rack can be covered with dummy 
panels. 

Rack ventilation The rack must be adequately ventilated. It may be necessary 

to build in cooling fans which draw air through filters to 
minimise problems caused by the accumulation of dust. 

2.3 P OWER SUPPLY, FUSE _S 

AC line frequency AC with a frequency between 47.5 and 63 Hz can be used to 

power the PRA-1. 

AC line voltage The voltage selector switch on the back panel can be set to 

the following values with the aid of a suitable screwdriver: 
110, 117, 127, 220, 227 and 237 V. 

CAUTION: If the switch setting is changed, it may be neces¬ 
sary to change the fuse rating. 
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Fuses The following fuse values and types are specified: 

For 110, 117 and 127 V: T 1.6 A (1.6 A anti-surge) 

For 220, 227 and 237 V: T 0.8 A (0.8 A anti-surge) 

Two spare fuses, suitable for the ex-works setting of the 

selector switch, are found in the compartment on the back 

panel of the PRA-1. 

AC line connection The PRA-1 conforms to VDE 0411 or IEC Publ. 348 safety - 

class I, i.e. the casing and earth connector are directly 
connected to the protective earth conductor. Therefore: 

- the PRA-1 should only be connected to earthed ac line 
socket outlets 

- the line cord supplied with the PRA-1 should be used 
whenever possible 

- if another line cord is used, it must have an earth 
conductor. 


2.4 SWITCHING ON, RESET 


Switching on 


Self test 


The 0N/0FF switch is situated in the lower right-hand corner 
of the PRA-1. In the ON position, a red indicator shows in 
the switch cap. 

The PRA-1 performs a self test each time it is switched on. 
The RAM, ROM and 1/0 areas are tested. Any errors detected 
during this test are displayed in clear text on the 40 
character display. 

A further self test can be performed whilst the instrument is 
in operation, see under AUX FUNCT. 


Settings at switch-on The instrument settings at switch-on will be the same as the 

settings in force when the instrument was last switched off. 

Data retention The actual instrument settings are stored in a semiconductor 

memory which is powered by a rechargeable battery when the 
instrument is switched off. 

When the batteries are fully charged data will be retained 
for at least 30 days. 

This is only true if: 

- the batteries are new 

- the batteries have been charged for at least 25 hours 
continuously (instrument in operation) 

- the instrument is at room temperature. 

The storage time is reduced if the instrument is operated at 
the upper limit of the nominal operating temperature range 
(self-discharge of batteries increased), or if the batteries 
themselves are at a temperature of below 5°C. 
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Reset If /GENRL RESET/ is pressed at the same time as the PRA-1 is 

being switched on, the PRA-1 is reset to a defined set of 
starting conditions. The instrument settings and signalling 
stored in memory will be erased. The message: 

WANDEL & GOLTERMANN PRA-1 
appears on the display. 


2,5 R F l / E H 1 SUPPRESSION 

The PRA-1 is RFI/EMI suppressed to conform to the following regulations: 

VDE agreement 0871, class B 

C.I.S.P.R. Publication 11 (150 kHz to 1 GHz) 

Cenelec HD 344 (CLC-CISPR HD4) 

Specification 1046/1984 of the Deutsche Bundespost. 

We will be pleased to offer assistance and advice regarding EMI/RFI suppression of systems 
which make use of W&G instruments. 


) 


u 
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2.6 LOADING THE PRI NT E R PAPER 


• Switch on the PRA-1 

• Open the paper roll holder 
using the finger grip 





Fit new paper roll as shown 
in the diagram 



'rubber rollers 


• Feed the paper over the two 
rubber rollers until 
resistance is felt (about 7 cm) 







Press the 


PAPER 

v 


key until 


the end of the paper 
protrudes beyond the tear- 
off edge. 

Close the paper roll hbldei 



You can now check the function of the printer if you wish by running the selftest (AUX 
FUNCT, SELF TEST 0001 00) 
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3 OPERATING I NSTRUCTIONS 


3.1 OVERVIEW 

All of the important controls, displays and connectors are located on the front panel of the 
PRA-1. Auxiliary outputs and inputs and the IEC 625 interface bus module are on the back panel. 

See the fold-out illustrations at the end of the manual (figure 3-1 and 3-2) for details of the 
abbreviations used for the various controls, etc. in this manual. 



3.1.1 FRONT PAN EL CONTROLS, D ISP LAYS AND CONNECTORS 


Code number of 
control, display 

or connector 

Abbreviation 

Function 

[1] 

FORW.CHN(F) 

The rectangular LEDs in the left- and right-hand LED 

BACKW.CHN(B) 

fields display the contents of the channels in the 

2048 kbps frame (LEDs 1 to 8), the signalling bits 
(LEDs a to d) and the alarm information. 


8 bit word 

If you press this button, you can select one 8 bit word 
from the 2048 kbps frame. The LEDs 1 to 8 will display 

this word. 

[3] 

MODE 



SGNLG 

RECRD 

Store signalling information 


SGNLG 

EVAL 

Evaluate signalling information 


SGNLG 

Display signalling information on 


SCOPE 

an oscilloscope 


ERROR 

Error measurement 


^ DELAY 

Del ay measurement 


LEVEL 

FREQU 

Level and frequency measurement 


ALARM 

Display current and stored alarm information 


MONIT 



) 
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Code number of 
control, display 
or connector 


Abbreviation 


F u n c t i 


[4] 


PARAMETER 


o n 


GENRL 

PARAM 


Display or alteration of the general parameters. 


AUX 

FUNCT 


Auxiliary functions: test loop, display of options, 
code error evaluation (C...) and the drive signal level 
for 2x8 bit word or trigger word (RX or TX) (M...), 
self-test, setting and display of time of day and timer 
information, software release status, menu language, 
index. 


[ 6 ] 


[ 8 ] 


[9] 


[10 ] 
[ 12 ] 


TX/RX 

SIGNAL 

CURSOR 


GOOD 
dE) (ID 


LINE 

SHIFT 

ENTRY 


START 

RESET 


STOP 

PANEL 

MEM 


Setting and display of digital TX data, the RX pattern 
and error insertion 


Changes the parameter underlined by the cursor 


Shifts the cursor to the previous or to the next par¬ 
ameter. If the cursor is under the arrow at the start 
or end of a line, pressing these keys results in the 
previous line or the next line being displayed. 


<03-® «r(gK|>> causes the display to 
show the previous or the next line immediately. 


Keypad for entering data or for changing a parameter 
(/0...9/, /./, /ENTER*/), for clearing stored alarm 
data (/0/) and for displaying error messages (/ENTER*/) 


Resets the counter and starts the measurement; the 
green LED lights. The measurement is interrupted if any 
of the keys in the MODE, CURSOR 1 ^ or PARAMETER groups 
are pressed, or if /GENRL RESET/ or /PAPER/ is pressed. 

Stops the measurement, the red LED lights. 

Stores and resets up to 16 complete instrument settings 


\ 

) 


1) In ERROR MEAS mode, the cursor can be moved as required, but the measurement will be aborted 
if another type of error is set or if the test interval is changed. 
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Code number of 

control, display 

or connector 

Abbreviation 

F u n c t i on 

[13] 

LOCAL 

The REMOTE LED lights when the PRA-1 is operated via 
the IEC 625/IEEE 488 interface- The front panel con¬ 
trols are disabled. If /LOCAL/ is pressed, the PRA-1 
reverts to manual operation- Display of IEEE/IEC 

address 


PRINTER 


[15] 

CONDIT 

Printer activation criteria 

[16] 

PRINT 

MAN 

Manual printer control 

[18] 

PAPER/ 

If no measurement is in progress, pressing the key 


STOP PRINTER 

causes a paper feed. In SGNLG EVAL and SGNLG SCOPE 
modes, any measurement in progress is interrupted, 
printout is interrupted and a paper feed occurs- Any 
stored signalling data is retained. In ERROR MEAS mode, 
the key is disabled while a measurement is in progress 
(indicated by an audible signal if the key is pressed). 
If the measurement has been interrupted by choosing 
another mode or pressing the /STOP/ key, the printer 
will complete printing of the results (if any 
remaining); this is followed by a paper feed- Any 
results will then be erased from memory. 

[20] 

PANEL 

Disables the front panel controls, so that manual oper¬ 


LOCK 

ation is not possible. 

[21] 

GENRL 

RESET 

Resets the PRA-1 to standard settings 

[30] 

RX INPUT F 

Digital signal input for RXF receiver 


75/120 Q 

Unbalanced input: 

- Impedance: 75 Q or 5 kQ 

- Line codes: HDB 3, AMI 

- Bit rate: 2048 kbps or 64 kbps, codirectional 

Balanced input: 



- Impedance: 120 Q or >5 kQ 

- Line codes: HDB 3, AMI, RZ, NRZ 

- Bit rate: 2048 kbps 

Pulse amplitude required (same for both inputs): 

30 mV to 3 V, max. peak value 5 V 
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Code number of 
control or 
connector 


Abbreviation 


Function 


[31] 


RX INPUT B 
75/120 Q 


Digital signal input for RXB receiver 

Unbalanced input: 

- Impedance: 75 Q or 5 kQ 

- Line codes: HDB 3, AMI 

- Bit rate 2048 kbps or 64 kbps, codirectional 


Balanced input: 

- Impedance: 120 Q or >5 kfi 

- Line codes: HDB 3, AMI, RZ, NRZ 

- Bit rate: 2048 kbps 


[32] 


TX OUTPUT 
75/120 Q 


Pulse amplitude required (same for both inputs): 

30 mV to 3 V, max. peak value 5 V 

TX transmitter digital signal output 

Unbalanced output: 

- Line codes: HDB 3, AMI, RZ, NRZ 

- Pulse amplitudes: HDB 3, AMI: + 2.37 V into 75 Q 

RZ, NRZ: + 2.37 V into 75 Q 

Balanced output: 

- Line codes: HDB 3, AMI 

- Pulse amplitude: + 3 V into 120 Q 

Bit rate: 120 Q 


3.1.2 BACK PANEL CONTROLS AND CONNECTORS 


Code number of 
control or 
connector 


Abbreviation 


Function 


SCOPE 


Connections for an oscilloscope. All eight signalling 
bits are displayed simultaneously in the form of a 
timing diagram. The oscilloscope should be set as 


follows: 

Timebase .. 100 ps/div 

V axis deflection .. 0.5 V/div 


[40] 


Y 


Y signal 


[41] 


TRIGGER 


Oscilloscope trigger signal output 

Trigger pulse width (positive pulse) . 20 s 

The falling edge of the trigger pulse corresponds to 
the start of the timing diagram. 

Output signal levels . HCM0S 
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Code number of 
control or 
connector 


Abbreviation 


Function 


[42] 


Z-MOD 


Z-modulation output, for blanking the oscilloscope 
trace between pulse trains. The signal can be changed 
from positive to negative by resoldering an internal 
connection. 

Output signal levels . HCMOS 


[45] 

[46] 


CLOCK 


Two outputs for the square-wave clock signal are pro¬ 
vided : 

Pulse amplitude 

Balanced output . 3 V + 10% into 120 R 

Unbalanced output . 2.37 V +_ 10% into 75 R 

The leading edge of the signal bit and the rising edge 
of the clock signal are in phase (if V flb is symmetri¬ 
cal ). 


[47] 


[47] 


[50] 


EXT CLOCK 
2048 kHz 


EXT SYNC 
8 kHz 


ANALOG 

ENCODER 


External clock input 

Input impedance . 

Input voltage . 

External clock signal duty cycle 
Clock signal frequency . 


. > 10 kR 

. 0.3 V to 5 V 

.0.5 

2048 kHz + 100 x 10' 6 


8 kHz synchronisation signal 

The PRA-1 derives the frame-, timeslot- and bit clocks 
from an external 8 kHz SYNC signal. 

SYNC signal frequency . 8 kHz + 100 x 10 ^ 

Input voltage . 0.3 V to 5 V 


Duty cycle 


0.5 


Analog encoder input. An externally generated analog 
signal can be inserted into the selected timeslot via 
the PCM coder. 

Input impedance .... 600 R 

Relative level . 0 dBr 

Frequency range . 300 Hz to 3400 Hz 


w 
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Code numbep of 
control or 
connector i 


Abbreviation 


Function 


[51] 


SIGNALLING ,4 
Signalling inputs and outputs 


[52] 


[55] 


[56] 


[59] [60] 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 

12 

13 

14 

FRAME 

TRIGGER 


signal description 


Input (I)/ 
Output (0) 


signalling bit a I 

signalling bit b I 

signalling bit c I 

signal ling bit d I 

not used 
not used 

TX signal trigger 0 


(for sinusoidal signals) 
not used 
not used 

500 Hz signalling trigger 0 

changeover internal/external I 

signal 1ing 

not used 

+5 V/50 mA 

ground 

Frame trigger output 

The rising edge of the trigger signal is synchronous 
with the start of timeslot 0. 


Trigger signal frequency . 8 kHz 

Output signal level . HCM0S 


PATTERN 

TRIGGER 


SELECTION 
2x8 BIT WORD 


ANALOG 

DECODERS 


Outputs 1 pulse per PRBS or (for digital word) one 
pulse per pattern period or subharmonic thereof. 


Pulse length. > 450 ns 

Signal level. HCMOS 

2x8 bit digital words, freely programmable, switched 
using external signal. 

Control input. BNC socket 

Input impdance. 10 kQ 

Low or off control signal. bits 1 to 8 output 

High or on control signal. bits 1 to 16 output 

Max. switching frequency. 250 Hz 

Peak voltage required 

(sine or square wave). +_ 400 mV to +_ 4 V 

Max. permissible peak voltage. 5 V 

can be switched internally to. HCMOS levels 


Analog decoder outputs 

The contents of the selected channel are output as an 
VF analog signal from these outputs; 

Output [59] = forward channel (F) 

Output [60] = backward channel (B) 

Output impedance . 600 Q 

Relative level . 0 dBr 

Frequency range . 300 Hz to 3400 Hz 
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Code number of 
control or 
connector 


[62] [66] 


[63] [67] 


Abbreviation 


EXT 

FRAME 8 kHz 


SIGNALLING 
ERROR 
CONTROL 

Inputs and outputs 


Function 


RXB or RXF frame trigger input for indicating the start 
of the frame when frame alignment signals are not used. 
The rising edge of the trigger signal is synchronous 
with the start of timeslot 0. 

Input signal level . HCMOS 


pin no. 

signal description 


Input 

(I)/ 





Output 

(0) 


1 

ground 


I/O 




2 

signalling bit a 


I/O 




3 

signalling bit b 


I/O 




4 

signal ling bit c 


I/O 




5 

signalling bit d 


I/O 




6 

MFAS-ERR 

F/B 

0 




7 

CRC-ERR 

F/B 

0 




8 

FAS-WORD-ERR 

F/B 

0 




9 

FAS-BIT-ERR 

F/B 

0 




10 

DS 64kbit/s 

F/B 

0 

serial 

64 kbit/s t 

11 

2048 kHz 

F/B 

0 




12 

64 kHz 

F/B 

0 




13 

8 kHz 

F/B 

0 




14 

500 Hz int/ext 


I/O 




15 

START/STOP 


0 




16 

START 

F 

I 




17 

STOP 

F 

I 




18 

500 Hz (TS 16) 

F/B 

0 




19 

64 kHz (TS 16) 

F/B 

0 




20 

DS 64 kbit/s (TS 16) 

F/B 

0 




21 - 26 

not used 






27 

octet, bit 1 


0 

\ 



28 

octet, bit 2 


0 




29 

octet, bit 3 


0 



paral1 el 

30 

octet, bit 4 


0 


> 

64 kbit/s 

31 

octet, bit 5 


0 



output 

32 

octet, bit 6 


0 




33 

octet, bit 7 


0 




34 

octet, bit 8 


0 




35 

+5 V/50 mA 






36 

ground 







w 
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3.2 OPERATING MENU 


3.2.1 PRINCIPLE OF OPERATION 

Parameters, data, results, etc. are displayed on a 40 character 12 x 5 dot matrix fluorescent 
display. The data is entered using a dialog technique. 

After you have selected a function, a data line will be displayed. If a particular function has 
more than one line, the first line is always displayed on selection. (Exception: for signal-ling 
evaluation (SIG EVAL) and auxiliary functions (AUX FCT) the last line set is displayed). 
Parameters or values which are underlined can be altered, the various possibilities being 
scrolled through by using the digital keypad or cursor keys. 


3.2,1.1 Selection of parameters and parameter lines using the cursor keys 

^ at the end of a line means that the line has a continuation. 

4 at the start of a line means that you are not at the start of the line; you can scroll back 
to the beginning of the line if you want to. 


QD 

m 

© 


scrolls the underlined parameter or data UPWARDS 
scrolls the underlined parameter or data DOWNWARDS 

moves the cursor to the RIGHT. If the cursor is under ► at the end of a line, 
the next line will be displayed if you press the key. 



moves the cursor to the LEFT. If the cursor is under M at the start of a line, 
the previous line will be displayed if you press the key. 



The next line is displayed immediately if the current line has ► at the end. 

The previous line is displayed immediately if the current line has M at the 
beginning. 


HOW THE DISPLAY OPERATES: 

When you press a parameter or measurement mode key, the first line in the mode is displayed 
(submode 1). If you press one of the cursor keys QjQ or f j , the first line of the preceeding 
or following submode will be displayed. 


NOTE: 

The system of numbering used in this operating manual is conventional, i.e. the submodes are 
numbered in ascending order, starting from no.l. f ^ j selects the submodes in this order and 
QQ selects the submodes in the reverse order. 

Some lines have up to six continuat ion li nes (indicated by ► at the end of a line); the con¬ 
tinuation is selected by pressing 



So that the examples can be understood easily the display lines are numbered as follows: 
Example: 
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GENERAL PARAMETER 4-2 

Mode ——- 

Submode-—-—-- 

Line 2 -—-■-——-—- 


The first number minus 1 tells you how many times you have to press [ ft) > and the second number 
minus 1 tells you how many times you have to press to reach this display line. 


GB 


H ■ 11 QD GD 


RXB:0N IMP:75fi/UNB CODE:HDB/2M i 


l3 - iJ ® GD 


RXF:0N IMP:75fi/UNB CODE:HDB/ZM < 


[ 2-11 


CD CD 





...V 

— 

Ctllfl [frflXF/TX SEPARAlMi 

PA*r 


CD 

i 


GEU 

TX 1 MP:7 5Q/UNB 

CODE:HDB CLK:IHT* 

(SHI) 

GEN ] ft 

TX FRM: TYPE: CCITT CRC: OFF M — —-1 

PAW 


par l r 


TX IDLE TS:11010 


14 - 6 ] 


3.2.1. 2 Changing parameters or numerical values using the cursor keys 

NOTE: 

When you select a function, the parameters which were last selected or entered for the function 
are displayed (even if the instrument has been switched off in the meantime). All of the 
examples shown in the following sections show data and parameter settings which are made when a 
GENERAL RESET is made, i.e. the basic settings of the instrument. 

The parameters and numerical data can be set directly or indirectly, depending on the setting 
of switch S 2.1 on the coupling board (see appendix A.1.8). 

ON = INDIRECT 
OFF = DIRECT 

1) Direct setting: 

- First select the parameter or numerical data to be altered using the cursor, 

- then press © or © until the required parameter or numerical value is displayed. You do 
not need to press /ENTER*/ to make the entry valid. 

If the parameter or value and the first three underlining characters of the input line flash, 
you have made an incorrect entry. If you press /ENTER*/, an error message which explains the 
source of the error is displayed. The flashing display remains until the error has been 
cleared. 
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2) Indirect setting: 

The parameters and numerical values are displayed by using the 
set until the ENTER key has been pressed. 

If the cursor under the parameter flashes, this indicates that the parameter is not selected. 

If the cursor under the parameter does not flash, this indicates that the parameter is selected. 

Use of the indirect method of parameter setting avoids setting intermediate parameters which 
may be undesirable (e.g. when changing the output signal parameters). 


© and © keys, but are not 


If the display shows a parameter which has not been set (cursor flashes), you can cause the 
parameter that has been set to be displayed in the following ways: 

- Press © or GD until the cursor no longer flashes, or 

- Press (i=>] or [<^u] . The parameter which has been set is displayed immediately. 

The use of the (^] or (C^ 3 ) key to display the set parameter is not possible if an error 
message has been generated by altering the displayed parameter using the [ft ] or ] keys 
(both cursor and parameter flash). The error must be corrected first before proceeding. 

Example: 


With switch S 2,1 on the coupling board in the ON position (see A.1.8), press the following 
keys: 


GENRL RESET 
LEVEL FREQU 

© 

© 

© 

© 

© 

© 


© 

© 


Resets the PRA-1 
Selects level measurement 
Cursor under F 
Cursor under 01 

Cursor, 00 and - - - under LEV FRQ all flash 
Cursors under F, 00 and - - - still flash 
Flashing cursor under flashing 00 

Cursor under 31. Cursor still flashes, meaning that although timeslot 31 can be 
set, this has not been done as ENTER has not been pressed. 

Cursor under flashing 00 

Cursor under 01; does not flash, indicating that timeslot 01 was set. 
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3-2■!.3 Changing numerical values using the digital keypad 

Most of the values can be altered simply by pressing the keys corresponding to the desired 
value. If you enter a value which is outside the range limits for the particular parameter, a 
beep will sound and the nearest possible value will be set automatically. 


NOTE: 

The following values can only be set using the cursor keys: 


Parameter 

Mode 


Level 

TX/RX 

SIGNL 

Frequency 

TX/RX 

SIGNL 

Loudspeaker volume 

LEVEL 

FREQU 

Start trigger 

SGNLG 

RECRD 

Stop trigger 

SGNLG 

RECRD 

Timebase 

SGNLG 

SCOPE 

Timebase (expanded) 

SGNLG 

SCOPE 

Error type (for error insertion) 

TX/RX 

SIGNL 


3.2.1 A_ Error messages 


* Error 1 
when 

Correction 

* Error 2 
when 

Correction 


FRM: CCITT, 30 TEL CHN => TS = 1...15, 17...31 

frame set to CCITT, 30 TEL CHN 

SGN REC 1-1, LEV FRQ 1-1, ERR DEL 4-1, 1-2, 1-3 

TX: OFF 

CONFIG TRANSPARENT, SELECT; TX OFF 
Switch on TX SIG n-1 generator 


TS <> 0 ,16 


* Error 3 
when 

Correction 


FRM: 31 TEL CHN => TS = 1...31 
frame set to 31 TEL CHN 

SGN REC 1-1, LEV FRQ 1-1, ERR DEL 4-1, 1-2, 1-3 : TS <> 0 


* Error 4 
when 

Correction 


UNFRAMED => 2M/UNFRM 

TX frame under GEN PAR UNFRAMED 

Set the frame to the same as TX SIG n-1 


* Error 5 
when 

Correction 


SGN REC INT(abcd) => FRM: CCITT 

internal signalling record set 

GEN PAR 2-2, 3-2 : set frame to CCITT 


* Error 6 
when 

Correction 


RX: CODE ERR => CODE: HDB, AMI 
CODE ERR measurement 

set code to AMI or HDB with GEN PAR 2-1, 3-1 


* Error 7 
when 

Correction 


RX: BIT, BLK ERR/2M => RX/UNFRAMED 

2 MHz bit or block error measurement 

set RX FRAME to UNFRAMED with GEN PAR 2-2, 3-2 


* Error 8 
when 

Correction 


RX: MFAS ERR => FRM: CCITT 
MFAS error measurement 

set RX FRAME to CCITT with GEN PAR 2-2, 3-2 


* Error 9 
when 

Correction 


RX: FAS ERR => FRM: CCITT, 31 TEL CHN 
FAS error measurement 

set RX FRAME to CCITT or 31 TEL CHN with GEN PAR 2-2, 3-2 
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* Error 10 
when 

Correction 


RX: CRC, CRC MFAS ERR => CRC: ON 
CRC or CRC MFAS error measurement 

set CRC to ON for both generator and receiver (GEN PAR 2-2, 3-2, 4-2) 


* Error 11 
when 

Correction 

* Error 12 
when 

Correction 

* Error 13 
when 

Correction 


RX: BIT, BLK ERR/2M+FRM => FRM: NOT UNFRM 
2 MHz + FRM bit or block error measurement 
set RX FRAME with GEN PAR 2-2, 3-2 

RX: BIT, BLK ERR/TS=... => FRM: NOT UNFRM 
64 kHz bit or block error measurement 
set RX FRAME with GEN PAR 2-2, 3-2 

RX: BLK ERR => PATTERN: PRS 

block error measurement 

set pseudo random sequence with TX SIG n-1 


* Error 14 
when 

Correction 


PATT DELAY: G.821 NOT POSSIBLE 
PATTERN DELAY measurement 

switch off G.821 error evaluation with PRT CND 1-1 


* Error 15 
when 

Correction 

* Error 16 
when 

Correction 

* Error 17 
when 

Correction 


RX: F/EXT ERR => CNT1, B/EXT ERR => CNT2 
external error measurement 

check counter assignment with ERR DEL 1-2, 1-3 

BIT, BLK ERR => CNT1,2 USE SAME RX 

bit or block error measurement 

check counter assignment with ERR DEL 1-2, 1-3 

BIT, BLK ERR SET 64k, 2M OR 2M+FRM ERR 

bit or block error measurement 

check frame setting with GEN PAR 2-2, 3-2 


* Error 18 
when 

Correction 

* Error 19 
when 

Correction 

* Error 20 
when 

Correction 


DELAY PATT => TX&RX: FRAMED OR UNFRAMED 
PATTERN DELAY measurement 

match frame settings with TX SIG n-1, GEN PAR 2-2, 3-2, 4-2, 
ERR DEL 1-2, 1-3 

DELAY PATT => TX=RX PATTERN: PRS 2\15 -1 

PATTERN DELAY measurement 

set pattern to PRS 2\15 - 1 with TX SIG n-1 

DELAY PATT => TX=RX PATTERN: PRS 2\20 -1 


PATTERN DELAY measurement 

set pattern to PRS 2\20 - 1 with TX SIG n-1 


* Error 21 
when 

Correction 


LEVEL MEA => NOT UNFRAMED 
LEVEL measurement 

check frame setting with LEV FRQ 1-1, GEN PAR 2-2, 3-2 


* Error 22 
when 

Correction 


CONFIG THROUGH => NOT UNFRAMED 
CONFIG TRANSPARENT or INSERT 

check frame setting with GEN PAR 2-2, 3-2, TX SIG n-1 


* Error 23 
when 

Correction 


USE SAME FRAME CONFIGURATION AS TX 
PATTERN DELAY measurement 

match frame setting to generator setting (TX SIG n-1) 


* Error 24 
when 

Correction 


CONFIG THROUGH => RXF NOT CODIR 
CONFIG TRANSPARENT, INSERT, SELECT 
check code setting in GEN PAR 2-1, 3-1 
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Error 25 

when 

Correction 

: G.821: USE ONLY COUNTER 1 

: G.821 evaluation set 
: Select CNT 1 (ERR DEL 2) 


Error 26 

when 

Correction 

: CODE NRZ, RZ => IMP: 75 Q/UNB, > 5 kQ/UNB 

: NRZ or RZ code set 

: check RX input parameters with GEN PAR 2-1, 

3-1 

Error 27 

when 

Correction 

: TX: t DIG mW, LEVEL/f, VF/EXT => NOT UNFRM 
: RX pattern DIG mW, LEVEL/f, VF/EXT 
: check frame setting with TX SIG n-1 


Error 28 

when 

Correction 

: TX: INSERT CODE ERR => TX CODE: HDB, AMI 

: inserting code error 

: set TX code to HDB or AMI with GEN PAR 4-1 


Error 29 

when 

Correction 

: TX: INS FAS ERR => FRM: CCITT, 30/31 CHN 

: inserting FAS error 
: check frame setting with GEN PAR 4-2 


Error 30 

when 

Correction 

: TX: INS MFAS ERR => FRM: CCITT, 30 TEL CHN 

: inserting MFAS error 
: check frame setting with GEN PAR 4-2 


Error 31 

when 

Correction 

: TX: INSERT BIT ERR => DW, PRS, AIS/64k 

: inserting bit error 
: check pattern setting with TX SIG n-1 


Error 32 

when 

Correction 

: TX: INSERT CRC/ CRC MFAS ERR => CRC: ON 

: inserting CRC or CRC MFAS error 
: check CRC setting with GEN PAR 4-2 


Error 33 

when 

Correction 

: TX: PRS 2Ml - 1 SHIFTED => ONLY ALL TS 

: TX pattern is PRS 2\11 - 1 

: set frame to ALL TS with TX SIG n-1 


Error 34 

when 

Correction 

: RXF: OFF 

: RXF switched off 

: switch on RXF with GEN PAR 2-1 


Error 35 

when 

Correction 

: RXB: OFF 

: RXB switched off 

: switch on RXB with GEN PAR 3-1 


Error 36 

when 

Correction 

I 2M/UNFRM => TX FRM TYPE: UNFRAMED 

; TX set to TX SIG UNFRAMED 

: set TX to UNFRAMED with GEN PAR 4-2 


Error 37 

when 

Correction 

i TX FRM TYPE: UNFRAMED => 2M/UNFRM 

: TX set to GEN PAR UNFRAMED 

: set TX to UNFRAMED with TX SIG n-1 


Error 38 

when 

Correction 

: DIG mW, LEVEL, VF/EXT => TX NOT 2M/UNFRM 
: TX pattern DIG mW, LEVEL/f, VF/EXT 
: check frame setting with TX SIG n-1 and GEN 

PAR 4-2 

Error 39 

when 

Correction 

: FRM: CCITT => TX SIG: NOT 2M/UNFRM 

: TX frame set to TX UNFRM 

: match TX settings with GEN PAR 4-2 and TX SIG n-1 

Error 40 

when 

Correction 

: FRM: 30 TEL CHN => TX SIG: NOT 2M/UNFRM 

: TX frame set to TX UNFRM 

: match TX settings with GEN PAR 4-2 and TX SIG n-1 


WINDSOR T r Af % - r 
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- Tei.: (03) 526 1462 
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* Error 41 : FRM: 31 TEL CHN => TX SIG: NOT 2M/UNFRM 

when : TX frame set to TX UNFRM 

Correction : match TX settings with GEN PAR 4-2 and TX SIG n-1 

* Error 42 : FRM: 32 TEL CHN => TX SIG: NOT 2M/UNFRM 

when : TX frame set to TX UNFRM 

Correction : match TX settings with GEN PAR 4-2 and TX SIG n-1 

* Error 43 : CONFIG THROUGH => SET TX CLK TO RXF 

when : CONFIG TRANSPARENT, INSERT, SELECT 

Correction : set CLOCK MODE with GEN PAR 4-1 to RXF (automatic) 

* Error 44 : DIG mW, LEVEL, VF/EXT => TX NOT 2M+FRM 

when : TX pattern DIG mW, LEVEL, VF/EXT or AIS/64k 

Correction : Set TX SIG n-1 to 2M+FRM 

* Error 45 : AIS/64k => TX NOT 2M+FRM OR 2M/UNFR 

when : TX pattern AIS/64k 

Correction : TX SIG generator setting should be changed to 2M+FRM or 2M/UNFRM 

* Error 46 : RX: BIT, BLK ERR/CODIR => CODIR/TEL CHN 

when : Bit or Blk error measurement set with CODIR/MFR 

Correction : correct receiver setting with GEN PAR 2-2 or 3-2 

* Error 47 : RX: CODIR/MFR+SGN => NO SGNLG RECORDING 

when : signalling recording with CODIR/TEL 

Correction : correct receiver setting with GEN PAR 2-2 or 3-2 

* Error 48 : CODE: CODIR TEL => NO SGNLG RECORDING 

when : signalling recording with CODIR/TEL 

Correction : correct receiver setting with GEN PAR 2-2 or 3-2 

* Error 49 : RX: CODIR => MEASUREMENT NOT POSSIBLE 

when : error measurement in CODIR setting 

Correction : correct receiver setting with GEN PAR 2-1 or 3-1, or ERR DEL 1-2 or 1-3 

* Error 50 : RX: MFAS ERROR => FRM: CCITT, CODIR MFR+SGN 

when : MFAS ERR MEAS with CODIR/TEL 

Correction : correct receiver setting with GEN PAR 2-2 or 3-2 

* Error 51 : RX: FREQU MEAS => CODE: NOT CODIR 

when : measuring frequency in CODIR mode 

Correction : correct reciever setting with GEN PAR 2-1 or 3-1 

* Error 52 : BIT ERR/64k => RX PATTERN NOT AIS/2M 

when : receiver ref. pattern AIS/2M 

Correction : correct receiver setting with ERR DEL 1-2 or 1-3 

* Error 53 : BIT ERR/2M => RX PATTERN NOT AIS/64k 

when : receiver ref. pattern AIS/64k 

Correction : correct receiver setting with ERR DEL 1-2 or 1-3 

* Error 56 : RX: UNFRAMED => CODE: NOT CODIR 

when : receiver framing set to UNFRM 

Correction : Correct receiver setting in GEN PAR 2-1 or 3-1 

* Error 71 : INPUT CIRCUIT PCB IS MISSING 

when : input stage not fitted 

Correction : fit pcb if required 
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* Error 74 

DEMULTIPLEXER PCB 1 IS MISSING 

when 

demultiplexer 1 not fitted 

Correction 

fit pcb if required 

* Error 75 

DEMULTIPLEXER PCB 2 IS MISSING 

when 

demultiplexer 2 not fitted 

Correction 

fit pcb if required 

* Error 77 

ERR0RC0UNTER PCB IS MISSING 

when 

error counter not fitted 

Correction 

fit pcb if required 

* Error 80 

OPT 01 (TX) NOT BUILT IN 

when 

- option not implemented - 

Correction 


* Error 81 

OPT 02 (PATT) NOT BUILT IN 

when 

- option not implemented - 

Correction 


* Error 82 

OPT 03 (CRC) NOT BUILT IN 

when 

- option not implemented - 

Correction 


* Error 90 

FEB ONLY 29 DAYS (LEAP YEAR) 

when 

1eap year 

Correction 

set date with AUX FCT 3-1 

* Error 91 

FEB ONLY 28 DAYS 

when 

not leap year 

Correction 

set date with AUX FCT 3-1 

* Error 92 

APR ONLY 30 DAYS 

when 

Apri 1 

Correction 

set date with AUX FCT 3-1 

* Error 93 

JUN ONLY 30 DAYS 

when 

June 

Correction 

set date with AUX FCT 3-1 

* Error 94 

SEP ONLY 30 DAYS 

when 

September 

Correction 

set date with AUX FCT 3-1 

* Error 95 

NOV ONLT 30 DAYS 

when 

November 

Correction 

set date with AUX FCT 3-1 
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3.3 MEASUREMENTS AND EVALUATIONS 

The PRA-1 has two completely independent receivers for the forward and backward channels so 
that you can analyze two 2048 kbit/s multiplex frames simultaneously. 



Figure 3-3 Basic configuration for measurements 

The 2048 kbit/s generator option allows you to make additional loop-through measurements (see 
GENERAL PARAMETER, 3.3.8). 

- Transparent loop-through measurement: all incoming channels to the F receiver are looped- 
through to the transmitter and re-transmitted unchanged. Any channel may be selected for 
evaluation. 



Figure 3-4 


Measurements and evaluation using the generator option 


2016 : 
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The PRA-1 makes measurements and evaluations both ON LINE and OFF LINE. 

ON LINE measurements: 

• SIGNALLING RECORD 

• ERROR MEASUREMENT 

• LEVEL MEASUREMENT 

• FREQUENCY MEASUREMENT 
» ALARM MONITOR 

OFF LINE measurements: 

• SIGNALLING EVALUATION 

• SIGNALLING SCOPE 

I Parameters shown in the display line can be changed using the digital keypad or the cursor 
keys GB and OB- When describing a parameter, it is assumed that you have already selected 
the parameter with the cursor keys [<^=d] or 


3.3.1 RECORDING THE SIGNALLING BITS (SIGNALLING RECORD) 


Key 

Display 

SGNLG 

SGN 

RECRD 

REC 


The signalling bits for any telephone channel for both RXF and RXB are displayed simultaneously 
if RXF and RXB = ON under GENERAL PARAMETER. START and STOP trigger criteria with variable delay 
times are used to control the measurement run. 256 events, each 8 bits wide, can be stored. A 
memory position becomes occupied when one of the 8 bits changes (edge triggered). 

Pre-measurement parameter settings: 


- GENERAL PARAMETER 


RXF + RXB 

selects RXF and/or RXB 

GENRL 

PARAM 

1 ine 

i—i 

ro 

- 1] 

(F) 

/ 

[3 

- 1] 

(B) 

IMPEDANCE 

RX input impedance 

GENRL 

PARAM 

1 i ne 

[2 

- 1] 

(F) 

/ 

[3 

- 1] 

(B) 

CODE 

RX code 

GENRL 

PARAM 

1 ine 

[2 

- 1] 

(F) 

/ 

[3 

- 1] 

(B) 

FRM TYPE 

frame type (must be CCITT) 

GENRL 

PARAM 

line 

[2 

- 2] 

(F) 

/ 

[3 

- 2] 

(B) 

CRC 


GENRL 

PARAM 

line 

[2 

- 2] 

(F) 

/ 

[3 

- 2] 

(B) 

SIGNALLING RECORD 











Signal source 

• INT or EXT 

SGNLG 

RECRD 

1 i ne 

[1 

- 1] 






START TRIGGER 

! WORD, MAN or EXT 

SGNLG 

RECRD 

line 

[1 

- 2] 






STOP TRIGGER 

WORD, MAN or EXT 

SGNLG 

RECRD 

1 i ne 

[1 

- 3] 






MEMORY 

overwrite or not overwrite 

SGNLG 

RECRD 

line 

[I 

- 4] 
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Figure 3-5 Recording signalling bits 

Display after pressing /SGNLG RECRD/ (SIGNALLING RECORD [1 ~ 1]) 


S G N 

REC(abcd) F : I N T T S = 0 1 B : I N T T S = 0 1 > 

R E C 







INT T S = (3 1 INT T S = 0 1 *) 

E X T [ 6 7 ] EXT [63] 

OFF OFF **) 


INT TS = 01 

Selecting the channel from which the signalling bits are to be recorded. Channels 01 to 15 and 
17 to 31 may be selected. If you select channel 00 or 16, an error message is displayed. 

EXT [67], EXT [63] 

Recording the signalling bits present at connectors [67] and/or [63]. 

The following combinations of signal sources can be selected: 


' signal 

source 

external clock 

for reading in 

clock used for 



the 

signalling 

bits (500 Hz) 

internal processing 

F 

B 

F 

B 



INT 

INT 

- 

- 


INT F 

INT 

EXT 

- 

X 


INT F 

EXT 

INT 

X 

- 


EXT F 

EXT 

EXT 

X 

X 


EXT F 

INT 

OFF 

- 

- 


INT F 

EXT 

OFF 

X ■ 

- 


EXT F 

OFF 

INT 

- 

- 


INT B 

OFF 

EXT 

- 

X 


EXT B 


Table 3-1 Signal and clock sources for recording signalling 


*) TS = 01 ... 15, 17 ... 31 also possible with CODIR/MFR + SGNLG 
**) Set automatically if F or B or both F and B are switched off 


2016 : 
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3.3 ,1.1 Start trigger 


SIGNAL1.ING RECORD line [1 - 2] 


Setting the start trigger conditions for recording signalling. 

S 6 N 

<START TRIGGER WORD F T 0 ) 

R E C 

l 1 1 B : 0 1 

111 > 

— 




1 1 

Other settings: • 

0 0 

X X 

J J 

1 “L 


Selection of start criteria: 
1 = 1 
0 = 0 
X = any 

J”= rising edge 
"1_ = falling edge 


Start record 
manually with 
/START RESET/ key 

MANUAL => START 

> 




External start trigger signal 
input at pin 16 of connector [671® 

H to L transition = START 

EXT [67] 

> 


NOTE: 

The signalling record can be started and stopped via the following inputs: 


[67] pin 16 = START 
[67] pin 17 = STOP 

External triggering is only possible when the F receiver 
B receiver can be ON or OFF. 


is ON (GENRL PARAM line [2 - 1]). The 


































3-20 


3.3.1*2 Stop trigger 

SIGNALLING RECORD line [1 - 3] 

Setting the stop trigger conditions for recording signalling. 


S G N 

< S T 0 P TRIGGER WORD F : 0 1 

R E C 

1 1 B : 0 ] 

1 1 > 





Other settings: 1 


0 0 

X X 


j J 

“L 1 


Selection of stop criteria: 
1 = 1 
0 = 0 
X = any 

J” = rising edge 
“L= falling edge 


Stop record 
manually with 
/STOP/ key 


External stop trigger signal 
input at pin 17 of connector [67] 
H to L transition = STOP 


MANUAL => STOP 

> 


EXT [67] 

> 


3.3.1.3 Memory operation 


SIGNALLING RECORD line [1 ■« 4] 


S G N 

< D E L A Y START : 

,00s STOP: 

,00s MEMORY :c*j 

R E C 




c* ( 1 ) 

-M (2) 


[1) Overwrite memory 

(2) Not overwrite memory 



3.3.1.4 Record status display after pressing /START/ 


S G N 

REC STATUS: NO START TRIG RECEIVED 

R E C 


Waiting for trigger 

word or -pulse 

NO START TRIG RECEIVED 

Trigger pulse received, 

recording 

START TRIG RECEIVED 

Stop trigger pulse received 
by pressing /STOP/ 

STOPPED BY STOP 

Recording stopped 

by alarm 

STOPPED BY ALARM 

Recording stopped - 

memory overflow. 

(Only when memory not 
overwrite mode selected) 

MEMORY OVERFLOW 

Stop trigger pulse received 

END OF RECORDING 


Status of pin 15 (start/stop) of connector [67] 


high: signalling recording running 
low : no recording 
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3*3*2 SIGNALLING EVALUATION 


Key 

Display 

SGNLG 

SGN 

EVAL 

EVA 


Signalling evaluation is very easy because of the microprocessor built into the instrument. 
Nominal values and separate tolerances can be entered for time difference and pulse distortion 
measurements. If the limits are exceeded, the relevant pulse is displayed immediately together 
with the amount by which the time limit has been exceeded. 


Setting the evaluation parameters: 
Signalling from receiver F or B 
Signalling bit 
Edge polarity 
Edge no. 

Pulse polarity 
Pulse no. 

Nominal value 
Tolerance values 


SGNLG EVAL line [2, 3, 4, 5, 6 - 1] 

SGNLG EVAL line [2, 3, 4, 5, 6 - 1] 

SGNLG EVAL line [2, 3 - 1] 

SGNLG EVAL line [2, 3 - 1] 

SGNLG EVAL line [4, 5, 6 - 1] 

SGNLG EVAL line [4, 5,6-1] 

SGNLG EVAL line [3, 5 - 2] 

SGNLG EVAL line [3, 5 - 2] 


3.3.2.1 Recorded signalling table 


SIGNL EVAL line [1 - l] 



bits abed abed 


Other settings: none 
Display of results: 

After you have positioned the cursor under the time input field, the times of individual events 
can be displayed by pressing QD or QB . The status of the signalling bits (a, b, c, d) is 
also displayed for each time. 







3.3.2.2 


Measu rement of time diffe rence (t^ 2 ) between two events 


N 


/ 



SIGNALLING EVALUATION line [2 - 1] 


S G N 


EVA 


1 2 


Other 

settings: 


Forward (F) 
or backward (B) 
channel 


( F a1_0 1 , B b 


Signalling bit-— 

Rising (J") or 
falling (T_) edge 

Edge no. 

(01 to 99) 

Result display- 


F a 
B b 
c 
d 


-L 

Lo l 


9 9 


0 1 ) 


0 . 0 0 0 s 


F a LO 1 

B b J~ . . 

c . t 
d 9 9 


- + x X X . X X X 


Displays the time difference between the two chosen events (edges). A negative result means that 
the second edge occurred before the first one. If is displayed, the chosen event/edge was 
not detected. 



Edge not found 
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3.3.2.3 Measurement of time difference deviation (t 1 DISTOR) 
SIGNALLING EVALUATION line [3 - l] 



Result display.. .. . ..X X X . X X X s 

Result display (within tolerance limits) TOLERANCE 


If the time lies outside the preset limits for the nominal value this will be displayed with 
correct sign. 


3.3.2.4 Setting the nominal-, upper limit- and lower limit values for time difference deviation 
measurements 

SIGNALLING EVALUATION line [3 - 2] 


S G N 

< t x 2 = 0 , 0 [ (3 Q - 6 ,-0 0 0 < At < + O.OOOs 

E V A 


Other settings: 0.000 0.000 0.000 


999.998 999.998 999.998 

The values are set using the digital keypad. By pressing (ft ] or non the value is increased or 
decreased by 0.002 s. This allows you to make very small alterations to the nominal value and 
the limit values without having to enter the complete time value. If you hold the f ft ] or CE 
keys down the value will change by 0.004 s each time. 






n 
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3.3.2.5 PULSE DURATION measurement 

SIGNALLING EVALUATION line [4 - 1] 



S G N 

PULSE DURATION ( F IflTO 1 ) » 0 . 0 0 0 S 

E V A 


Other settings: F a'Lrt) 1 

B b_n_. . 

C « * 
d 9 9 


Forward (F) or 
backward (B) channel 


Signalling bit 


Positive (Jl) or I ___j 

negative (U) pulse 

Pulse number j ___ 

(01 to 99) [ 

Result display:—----- - ——-——X X X * X X s 


3*3,?-6 Pulse counting 

SIGNALLING EVALUATION line [5 - 1] 



S G N 


E V A 


PULSE COUNTING (F bU“) ; 


Other settings: 


Forward (F) or 
backward (B) channel 


F alT 
B b-TL 
c 
d 


Signalling bit 


Positive or 
negative (lj) pulse 

Result display:—— -X X X 


The number of pulses is displayed when this parameter is set. Range: 0 to 256. 


u 
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The amount by which the preset limit values have been exceeded is displayed with correct sign. 



999,998 000.998 999.998 

The values are set using the digital keypad. By pressing [ ft'] or [ jj, ] the value is increased or 
decreased by 0.002 s.-This allows you to make very small alterations to the nominal value and 

the limit values without having to enter the complete time value. If you hold the [fP] or m 

keys down the value will change by 0.004 s each time. 
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3.3.3 DISPLAY OF SIGNALLING TIMING DIAGRAM (SGNLG SCOPE) 


Key 

Display 

SGNLG 

S G N 

SCOPE 

SCO 


With the PRA-1, you can display all eight signalling bits simultaneously on any single channel 
oscilloscope connected externally or print them out as hard copy using the built-in printer. The 
oscilloscope is connected to sockets [40], [41] and [42] on the back of the PRA-1. Set the os¬ 
cilloscope as follows (once set, you do not need to alter the settings again as the PRA-1 con¬ 
trols the display). 


Timebase (x) ... 100 ps/div 

Y amplifier (output [40]) ... 0.5 V/div 

Trigger (output [41]) ...external 


If the oscilloscope has a Z modulation input, connect this to output [42] of the PRA-1. 


For the 

signalling diagram, you will 

need to set the following parameters 

T 

Timebase 

SGNLG 

SCOPE 

1 ine 

[1 

- 1] 

t ma 

Timebase (expanded) 

SGNLG 

SCOPE 

1 i ne 

[1 

- 1] 

DL 

Delay time 

SGNLG 

SCOPE 

1 i ne 

[1 

- 1] 

MARK 

Markers ON/OFF 

SGNLG 

SCOPE 

1 ine 

[1 

- 2] 

Ml 

Shift marker 1 

SGNLG 

SCOPE 

1 ine 

[1 

- 2] 

M2 

Shift marker 2 

SGNLG 

SCOPE 

1 i ne 

[1 

- 2] 

TEST 

Example and settings 

SGNLG 

SCOPE 

1 i ne 

[1 

- 3] 


y 

trigger 


PRA-1 



100 /is/Div 
0.5 V/Div. 




Figure 3-6 Connecting an external oscilloscope and display of timing diagram 
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Note: Z modulation 

The Z mod. signal is TIL level, and blanks the oscilloscope trace when in logic 1 state. 

The signal is used by the PRA-1 to blank the trace at the end of the pulse diagram. 

It is also possible to display the pulse diagram without using this signal, but the end of the 

trace is not easily defined. 

If no signalling bits are recorded and the Z mod. signal is connected, the oscilloscope screen 

remains blanked. If the Z mod. signal is not connected, the screen will show the timing marks 

and 8 parallel horizontal lines 



Figure 3-7 Pulse train display with Z mod. connected 



end of pulse train 


Figure 3-8 Pulse train display with Z mod. disconnected 





























3 *Z9 

n ' : 

Note: timing marks 

The timing marks are always displayed. Each mark corresponds to the timebase period set 
(spacing = timebase setting, T). 

To improve legibility, the marks corresponding.to T*0, T*5 and T*10 are broader than the other 
marks. 

In expanded mode, the new timing marks correspond to the timebase T^, and the shift to the 
right corresponds to the delay time (DL) setting. 

Example taken from figure 3-6: 

T = 500 ms/div 
T ma = 100 ms/div 




u 
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3.3.3.1 Timebase 

SIGNALLING SCOPE line 


possible 

settings: 


timebase in 

normal display - 

mode 

timebase in expanded 
display mode 

del ay--—-— --——~— --—- 

The timebase for normal and expanded display modes is set with the m or m cursor keys 
in multiples of 1, 2 and 5 (1 ms, 2ms, 5ms ... etc.). The decimal keypad is disabled. 

The delay time can be set within the chosen range either by using the decimal keypad or using 
the or cursor keys. Pressing the cursor key once changes the delay time setting 

by (+ or -) 0.01 s. 

Pressing the PRINT MAN key causes the pulse diagram to be printed out on the built-in printer. 

Pressing the PAPER key interrupts the printout. All the signalling pulses recorded will be 

printed out if the printout is not interrupted. 

Printout scaling: 

T MA = 0N => scalin 9 = J \\/\ 

T... = OFF => scaling = T 


If no signalling bits have been recorded, the display shows the following when PRINT MAN is 
pressed: 


SIGNALLING RECORDED 
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3.3.3.2 Marking and measuring time differences 

SIGNALLING SCOPE line [1 - 2] 


S G N 

< M A R K : S H ] 

[ F T 

H 1 => | 

, M 2 => \ 

II 

C\J 

i—1 

+-> 

0 . 0 0 0 s > 

SCO 



T 

T 





SHIFT 
0 FF 


switching 
display markers 
on or off 


After Ml or M2 has been selected, it can be moved from one pulse edge to the next using the 

cursor keys. The marker always moves to the edge nearest in time to its original location, i.e. 

if signalling has been recorded in several channels, the marker will jump between channels. 

• the GD key moves the marker forwards and 

• the GD key moves it backwards. 

To assist you in locating the markers, their positions are indicated by a dot under the timing 
mark display (normal display mode only). 

If the marker is on the first edge shown in the display, pressing ( Q} causes it to jump to 
the last edge on the display. The f fP) key causes the marker to jump from the last edge to 
the first edge on the display. 

The time difference, t 12 between the two markers (Ml - M2) is shown in line [1 - 2] with 
correct sign. 





















backward channel forward channel backward channel forward channel 




position indicators 


Figure 3-9 Display with markers Ml and M2 



Oscilloscope display normal 
T = 500 ms/div 


t ma- 


OFF 




Signalling pulses 
bit a 


nrrr 


Crosstalk on bit b 


Oscilloscope display expanded 
T ma = 100 ms/div 
DL = 3.00 s 


Figure 3-10 Normal and expanded pulse diagrams displayed on the oscilloscope 
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) 


U8*G PRR-1 17. JUL 87 
SIGNALLING DIAGRAM 
F= TS=03 B: TS = 01 
REC : 17.JUL 87 11=34 

SCALE : T = 500rns D I U 


TIME / s B F 


d c b -a d c b a 



Normal display 


U&G PRA-1 17.JUL 87 

SIGNALLING DIAGRAM 
f: ts=03 b: ts = 01 

REC : 17.JUL 87 11134 

SCALE : TMfl=100ms✓DIU 
DL = 3.50 s 


TIMERS B F 

- —, - ,-, r -, 

d c b a d c b a 



Expanded display 


U&G PRA-1 17.JUL 87 
SIGNALLING DIAGRAM 
F= T S = 0 3 b: TS = 01 

REC : 17.JUL 87 11134 

SCALE: TMA= 2 in s /■ D I U 
DL = 3.62 s 


TIMERS B F 


d■_ b a d c b a 



Maximum expansion 

(t riA = 2 ms / div ) for 

displaying a 
crosstalk pulse 


Figure 3-11 Normal and expanded trace printouts 



u 
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3.3.3.3 Test 

SIGNALLING SCOPE line [l - 3] 


S G N 


TEST: 0 

F F 

SCO 


j _; 



OFF 

CAL $ C 0 P E ( X, Y ) 
EXAMPLE 


This parameter allows you to display a test trace on the oscilloscope. Any settings made for T, 
and DL are ignored. 

OFF: display of recorded signalling 


CAL SCOPE (X, Y); 



This display allows you to set the 
timing marks to correspond with the 
oscilloscope graticule. 

It is not possible to make a 
printout of this diagram. 


Figure 3-12 Calibrating to the oscilloscope graticule 


EXAMPLE: 



Figure 3-13 Pulse diagram example 


When all connections and settings 
have been made correctly, the 
display shown here will appear on 
the oscilloscope screen when 
EXAMPLE is selected. 

It is not possible to produce a 
printout of this diagram. 
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3,3.4 ERROR MEASUREMENT {ERROR DELA Y) 


Key 

Display 

ERROR 

E R R 

DELAY 

D E L 


3._3.4 A Tes t interval 

ERROR DELAY line [1 - 1] (display before start) 


E R R 


D L L 


REP t.. = 5 2 m i n 1 0 s = 6 x 1 0 0 9 b i t / 3 x 1 0 7 F R M > 

M -— — “-- — 


Other 
settings: 


R E P 
1 x 


min s 

h min 

d h 


Repetitive 
or one-shot 
measurement 


Test interval 
selection 


Result display: 

Once you have set the test interval, the 
number of bits (2048 kbit/s level) and frames 
which can be evaluated is calculated and 
displayed immediately. 


ERR 

MANUAL 

DEL 


in MANUAL mode, you cannot enter a test interval and so the number of bits and frames which can 
be evaluated will not be calculated or displayed. The measurement is started by pressing /START/ 
and ended by pressing /STOP/. 

Before starting a measurement you must switch on the relevant event counter. ERR DEL lines 
[1 - 2] and/or [l - 3] tell you which counter to use. If you don't select a counter the measure¬ 
ment cannot be made. 
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3.3.4*2 Display after starting an error measurement 

ERROR DELAY line CJ - 1] (here: 9 min 36 sec after start) 


E R R 

REP t M = 5 2 m i n 1 0 s t ELAP = 0 9 m 1 t n 3 6 s “ 1 8 % > 

DEL 


Result display? 

Instead of the number of bits and frames 
which can be evaluated the following is 
displayed after the start: 

- elapsed time (same units as 
test interval). 

- elapsed time in %.--- 


3.3.4.3 Starting a measurement using the built-in timer 

When you have switched on the timer (AUX FUNCT line [2 - 1], see 3.3.9.2), press /START/; the 
starting time which you have set will be displayed. 


E 

R 

R 






1 X 

t M = 5 2 m i 
M 

i n 1 0 s 

START 1 9 : 3 2 h 

D 

E 

L 




When the time displayed is reached, the green LED lights and the measurement starts. You can 
stop the measurement at any time by pressing /STOP/. 
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3.3,4.4 Assignment of the event counters T CNT 1 and CNT 2 

ERROR DELAY lines [1 - 2] and [1 - 3] 



2 = 1 . 2-12 

- Evaluation can be selected for each counter separately 

- RX input F or B (assigned to counter) 

- Evaluation using counter 1 or 2 or mixed, but in the latter case F/EXT ERR CNT 1 only 

B/EXT ERR CNT 2 only 

- Both counters are set using the same procedure 

- When you press the START key in timer mode, the display will show the start time in the 
■ format START xx.xxh. 


Automatic selection of ERR/TS = XX or ERR/CODIR depending on RX code selected. 





























o <n 3 “n -n 

» » T1 > > 

Cl Cl ^ 1/5 C/1 


cr cr cr o 

fD fD fD t/) 


^3 70 70 TO 


oi ro ro cl o> 


oo si (7i ui ■> w r\) 


1— > 

CODE ERR 

ro 

FAS BIT ERR 

CO 

FAS WORD ERR 

-P* 

MFAS ERR 

cn 

CRC ERR 

CTl 

CRC MFAS ERR 

"J 

EXT ERR 


BIT ERR 64K 


BIT ERR CODIR 

1—* 

O 

BIT ERR 2M 

•— * 

BIT ERR 2M+FRM 

*-* 

I ro 

BLK ERR 64K 

»—• 
CJ 

BLK ERR CODIR 

(— • 
-e* 

BLK ERR 2M 

h-* 

BLK ERR 2M+FRM 



The two receivers can be combined for error measurements as follows: 
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Forward- and backward channel error measurements for both receivers: 



F receiver 

B receiver 

Not possible if: 

CODE ERR 

CNT1 

CNT2 

CODE = RZ or NRZ 


CNT2 

CNT1 

CODE = RZ or NRZ 

FAS BIT ERR 

CNT1 

CNT2 

FRM = 32CHN or UNFRM 


CNT2 

CNT1 

FRM = 32CHN or UNFRM 

FAS WORD ERR 

CNT1 

CNT2 

FRM = 32CHN or UNFRM 


CNT2 

CNT1 

FRM = 32CHN or UNFRM 

MFAS ERR 

CNT1 

CNT2 

FRM = 31CHN, 32CHN or UNFRM 


CNT2 

CNT1 

FRM = 31CHN, 32CHN or UNFRM 

CRC ERR 

CNT1 

CNT2 

FRM = 32CHN or UNFRM 


CNT2 

CNT1 

or CRC = OFF 

CRC MFAS ERR 

CNT1 

CNT2 

FRM = 32CHN or UNFRM 


CNT2 

CNT1 

or CRC = OFF 

EXT ERR 

CNT1 

CNT2 

B/CNT1 and F/CNT2 

BIT ERR 64K 

CNT1/CNT2 

— 

2M or 2M+FRM 


— — 

CNT1/CNT2 

2M or 2M+FRM 

BIT ERR CODIR 

CNT1/CNT2 

— 

2M or 2M+FRM 



CNT1/CNT2 

2M or 2M+FRM 

BIT ERR 2M 

CNT1/CNT2 

— 

64k or 2M+FRM 


— 

CNT1/CNT2 

64k or 2M+FRM 

BIT ERR 2M+FRM 

CNT1/CNT2 


64k or 2M 


— 

CNT1/CNT2 

64k or 2M 

BLK ERR 64K 

CNT1/CNT2 

— 

2M or 2M+FRM 


— 

CNT1/CNT2 

2M or 2M+FRM 

BLK ERR CODIR 

CNT1/CNT2 

— 

2M or 2M+FRM 


—— 

CNT1/CNT2 

2M or 2M+FRM 

BLK ERR 2M 

CNT1/CNT2 

— 

64k or 2M+FRM 



CNT1/CNT2 

64k or 2M+FRM 

BLK ERR 2M+FRM 

CNT1/CNT2 


64k or 2M 



CNT1/CNT2 

64k or 2M 

G.821 

CNT1 

CNT1 

CNT2 


CNT1/CNT2 = CNT1 or CNT2 only or CNT1+CNT2 


Table 3-3 


Counter/receiver assignments 
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3.3.4.5 Error evaluation to CCITT Recommendation G.821 

Error evaluation to CCITT Rec. G.821 Is selected with CONDIT line [1 - 1]. All the results of 
the evaluation are printed out. You can additionally monitor one event with the ERROR MEAS line 
[1 - 4] (ONLINE). 

ERROR DELAY line 11 - 41 

.ERR 

< C N T 1 : ERR FREE SECONDS : 5 4 . 3 2 1 % > 

D E L 


Other | 

settings: ERR FREESECONDS 

ERR SECONDS 
SEVER ERR SECONDS 
DEGRADED MINUTES 
UNAVAIL SECONDS 
ALARM SECONDS 

Error analysis can be made for 
CODE ERR 
BIT ERR 
EXT ERR 




3.3.4.6 Setting the thresholds for error analysis 

ERROR DELAY line [l - b] 


E R R 

< ERR THRESH G. 821: ERR SEC 0 

DEL 

1 




Setting range: 


9 9 


E R R 

< E R R T H R E 

S H 

G . 8 2 1 : 

S E V ERR 

SEC lxl 

io- 3 

DEL 






Setting range for CODE ERR, 

EXT 

ERR, BIT ERR, 

BLK ERR: 

i x : 

1 o “ 3 


9x10 


otherwise: 0000 ...9999 ERR 


ERR 

< ERR THRESHLD 

DEGRAD MIN 

1 X ] 

i 

o 

DEL 





Setting range for CODE ERR, EXT ERR, BIT ERR, BLK ERR: 


9x10 


otherwise: 


0 0 0 0 


. 9 9 9 9 ERR 
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3,3.4,7 Signal delay measurement 
ERROR DELAY line [3 - I] 

Measurement of the signal delay time between the generator and RXF or RXB receiver of the same 
instrument. The measurement is made using a 2^-1 (64 kbit/s) or 2^-1 (2048 kbit/s) pseudo 
random sequence. 


ERR 

PATT DELAY TX->RXI 

r T S = 0 1 * __,_ms 

DEL 



Other settings: 




F TS = 01 
B . * 

3 1 

2 M + F R M 
2M/UNFRM 
C 0 D I R 


Alarm in test interval- 


The maximum signal delay that can be measured is determined by the length of the PRBS. It is 
calculated as follows: 


length of PRBS 


max 


bit 


rate 


- PRBS 2 


16 


, . T _ 32767 bits _ rio _ 

_1 ' T uiax ~ 64UUU bps ' 512 


PPP- o20 , . T _ 1U4H575 bits _ 1F _ 

PRBS 2 - 1 ' T max ' TOTTbps- 16 * 38 s 


The maximum measurable delay time is also dependent on the frame structure set. The table below 
shows the times which can be measured: 


Frame 

Channels 

Pattern 

Max. delay time 

TS = nn 


PRBS 2 15 -1 

512.000 ms 

CODIR 


PRBS 2 15 -1 

512.00 ms 

TS = nn 


?f) 

PRBS 2-1 

15.000 00 s 

CODIR 


?n 

PRBS 2-1 

15.000 00 s 

UNFRM 


PRBS 2 20 -l 

512.000 ms 

2M+FRM 

30 CHN 

PRBS 2 15 -1 

17.067 ms 

2M+FRM 

31 CHN 

PRBS 2 15 -1 

16.516 ms 

2M+FRM 

32 CHN 

PRBS 2 15 -1 

16.000 ms 

2M+FRM 

30 CHN 

ord S ? 20 -l 

546.113 ms 

2M+FRM 

31 CHN 

| PRRS 2 20 -] 

528.516 ms 

2M+FRM 

32 CHN 


512.000 ms 
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When measuring signal delay, a distinction must be made between the start of the test sequence 
and the actual start of the measurement. 

The test sequence is started asynchronously by pressing START. The measurement proper begins 
with the PRBS trigger pulse. This means that the start of the measurement waits until the next 
PRBS trigger pulse occurs before starting. 


2 x T 


max 


—-PRBS 1-— 

—-signal delay (e.g.)—— 


start of 
test sequence 

trigger pulse 
start of first 
measurement 


trigger pulse 


■PRBS 2—-- - -PRBS 3-s 

—-signal del ay 5 


result display 
next test 
sequence 


trigger pulse 
start of second 
measurement 


The duration of the test sequence is independent of the measured delay, being equal to 2 x 
^max" 

When the 2 20 -l PRBS is used, the test sequence is indicated by a sequence of dots on the 
display (one dot every half second approximately). 



Trigger criteria for 2048/64 kbps delay measurements: 


Test setup: 


fix 

TX 

2048 kbps 

2M 

■— 

CODIR 

TS 1 



6U 

MB 


PBA-1 


DEMUX 


64 kbps 


The PRBS is transmitted in one timeslot (e.g. TS 01) of the 2048 kbps frame. The codirectional 
signal is fed to the receiver after passing through the demultiplexer. The delay time is 
determined, and the intrinsic delay of the PRA-1 is subtracted from this value. 


The delay measurement begins when the first bit of the octet in the selected timeslot is 
transmitted (start trigger). The measurement ends when the first bit in the octet in the 
64 kbps signal arrives at the receiver (stop trigger). 
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Calculating tho Helay for single bits; TS 1 



If it is assumed that: 

T is the delay of one bit in the 2048 kbps frame = 1/2048000 = 488 ns, and is the 
2048 , 

delay of one bit in the 64 kbps frame = 1/64000 = 15.6 ps, then the correction factor, K, is: 

K = T 64 - T 2048 = (15.6 ps - 488 ns) = 15.136 ps 

The delay of the nth bit, T n is then given by: 

T n = (measured delay time) + K(n - 1) 


Bit no. 

K(n - 1) in ps 

1 

0.000 

2 

15.136 

3 

30.273 

4 

45.410 

5 

60.546 

6 

75.683 

7 

90.820 

8 

105.957 


3.3.5 LEVEL AHO FREQUENCY MEASUREMENT (LEVEL FREQU) 


Key 

Display 

LEVEL 

L E V 

FREQU 

F R Q 


LEV 

L E \ 

E L 

F R Q 





LEVEL 

FREQU 


LEVEL = measurement of signal level and frequency in a 64 kbps channel' 

FREQU = measurement of the frequency of a 2048 kbps signal at the RXF or RXB inputs or the TX 
output. 


2016:111 
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3.3.5.1 Level and frequency measurement in the 64 kbps channel 

Measurement of the level and frequency of the signal in any 64 kbp s ch anne l fr om either the F 
or the B receiver. The receiver is selected using the cursor keys [ ft ] or (jjT) and the channel 
can be selected either by using the cursor keys or [^] or by using the digital keypad. 

Setting the evaluation parameters: 


- GENERAL PARAMETER 


RXF + RXB 
IMPEDANCE 
CODE 

FRM TYPE 


selecting receiver F and/or B 
receiver input impedance 
RX code 

frame type (CCITT, 31 CHN or 
32 CHN) 


GENRL 

PARAM 

1 i ne 

[2 - 

GENRL 

PARAM 

line 

[2 - 

GENRL 

PARAM 

1 ine 

[2 - 

GENRL 

PARAM 

line 

C2 - 


1] /F) / [3 - 1] (B) 

1] (F) / [3 - 1] (B) 

1] (F) / [3 - 1] (B) 

2] (F) / [3 - 2] (B) 


- LEVEL FREQU 


F/B 

selecting receiver F or B 

TS 

selecting the 64 kbit/s channel 

SPEAKER 

selects the signal to be output 


over the loudspeaker 

VOLUME 

loudspeaker volume setting 


LEVEL 

FREQU 

1 i ne 

[1 

- 1] 

LEVEL 

FREQU 

1 i ne 

[1 

- 1] 

LEVEL 

FREQU 

1 i ne 

[1 

- 2] 

LEVEL 

FREQU 

1 i ne 

[1 

- 2] 


LEVEL FREQU line [1 - 13 


L E V 

F R Q 

LEVEL 1 

7 / T S 

s 0 

1 f = 1 0 l 3 H z D = - 1 5 

, 0 d B m 0 > 








1 

F 

0 

0 

4 0 -80 

' . 0 


1 

3 


* 

• 

* 

F or B 

1 

1 


* 

* 

* 

receiver 



3 

1 3 9 ‘ 

3 0 +3 

; . 0 

Channel no 

, - 





Measured frequency — 






Measured w 






lueudiiu lev 1 

e i ■ 






C 0 D I R 


*) Always set if C0DIR/64k set in GENRL PARAM line [2 - 1] for RXF or [3 - 1] for RXB. 

**) Always set if corresponding receiver switched off (GENRL PARAM line [2 - 1] for RXF, line 
[3 - 1] for RXB. 


u 
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[ 59 ] [ 60 ] 

[ 60 ] [ 59 ] 


*) Always set if C0DIR/64k set in GENRL PARAM line [2 - 1] for RXF or [3 - 1] for RXB. 

**) Always set if corresponding receiver switched off (GENRL PARAM line [2 - 1] for RXF, line 

[3 - 1] for RXB. 

***) The decoder outputs for the two receivers are fixed: RXF = [59], RXB = [60] 

LEVEL FREQU line [1 - 1] is used to select the receiver and channel in which the following are 

to be measured and displayed: 

• Level 

a Frequency 

• Max. positive peak drive 

• Max. negative peak drive 

• Coder offset 

The decoded VF signal can be taken from the relevant decoder output. 

The other receiver is automatically selected in LEVEL FREQU line [1 - 2]; only channels can be 
selected for which the signals can be taken from the other decoder output. 

The left hand portion of the display refers to the receiver selected in line [1 - 1]: 



u 



3-47 


i 

3.3.5.3 


Loudspeaker signal 


and volume settings 


LEVEL FREQU line [1 - 3] 


L E V 

<SPEAKER : 1 

F R Q 

F VOLUME = : 0 1 

: F 





Other settings: F 


B * • * * 

F + B mmmmmmmm 

Loudspeaker signal ——- 

Volume ——--—-———■—- ' 

You can make level measurements on modules which are either part of a system or which operate on 
a stand-alone basis. 


3.3.5.4 Frequency measurement at the 2048 kbps level 

- Absolute or relative measurement of the frequency of the 2048 kbps input signal. 

Abso l_utc_ measurement^ 

Measurement of the RXF or RXB or TX signal frequency in the range 2048 kHz + 2 kHz 

Measurement of the frequency of an external signal at the RXF input (^exT/F^* ran 9 e 30 kHz 
to 2.5 MHz. 

R ej_a t i v e jieasur, emejitj^ 

Measurement of relative frequency, RXF/RXB, RXF/TX or RXB/TX. 


Measurement 

made in receiver 

internal loop *) 

RXF 

RXF 

- 

RXB 

RXB 

- 

TX 

RXF 

TX/RXF 

f EXT/F 

RXF 

- 

RXF/RXB 

RXF + RXB 

- 

RXF/TX 

RXF + RXB 

TX/RXB 

RXB/TX 

RXF + RXB 

TX/RXF 





) Any internal loops set with AUX FUNCT line [1 - 1] are ignored during this measurement. 
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LEVEL FREQU l ine [2 _ -_l] 


L E V 

FREQU 

R ) 

( F 


2 0 4 7 . 9 9 7 k H z = ■ 0 0 1 p pm 

F R Q 






Other 

settings 


R X F 
R X B 
T X 


2045-52 ... 2050.048 kHz 
-999 ... +999 ppm 


' E X T / F 

R X F / R X B ] 

R X F / T X l 

R X B / T X J 


30 kHz ... 2,5 MHz 

-999 ... +999 ppm 


Absolute or 

relative -1 

frequency measurement 

to end the frequency measurement. 


Press 


to start and 


3.3.5.5 Level measurements on stand-alone modules 



Figure 3-14 Testing the receive side of a PCM multiplexer 


Testing the receive side of a PCM multiplexer 

* Setting the insertion loss of the decoder using the digital milliwatt or any chosen ref¬ 
erence frequency (TX SGNL line [l - l]) 

i Measuring the frequency response of the analog module. 

$ Measuring idle channel noise; the code word can be set as required 
(GENRL PARAM line [4 - 6]) 

t Measuring the linearity of the decoder 
i Crosstalk measurements 

* Other measurements made by feeding an LF signal into the external analog coder input [50] 




- 




analog 



PCM 

2048 kbit/s 

RXF 

signal 

£»*-J 




or PRA-1 

generator 

i 

MUX 


RXB 


> 

n 





Figure 3-15 Testing the transmit side of a PCM multiplexer 
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Testing the transmit side of a PCM multiplexer 

• Measuring the wideband level 

- Level in telephone channel 

- Frequency response of the analog module 

- Variation of gain with level (linearity) 

- Insertion loss 

- Idle channel noise 

• Determining the peak drive for the coder 

- Checking the coder characteristic 

- Checking the quantisation 

- Determining the load capacity 

• Measuring the coder offset with or without drive 

• Measuring the test signal frequency 

• Display of the code words in real time on the LEDs [1 to 8] 

• Measuring the LF signal at the analog decoder outputs [59], [60] 

3.3.5.6 Level measurements on modules connected in a system 



Figure 3-16 Loop-through measurement 

Loop-through measurement (THROUGH EXCL.INS TS only, not THROUGH TRANSPARENT) 

• Monitoring of a telephone channel 

• Transmitting the digital milliwatt (0 dBmO, A law) in the telephone channel 

• Transmitting sinusoidal signals with variable level and frequency 

• Insertion of an external analog signal (via coder input [50]) 

• Measurement of hybrid return loss (loop-through measurement not required) 



Figure 3-17 Measurement of hybrid return loss 


2015-9 
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Monitoring a freely selectable telephone channel 



Figure 3-18 Monitoring a freely selectable telephone channel 

• Measuring the wideband level 

- Wideband measurement of signal level and idle channel noise 

9 Simultaneous measurement of 

- maximum positive and negative code words and 

- coder offset 

• Audio monitoring of any channel using the built-in loudspeaker 
« Measuring the test signal frequency 

• Display of the code words using the LEDs [1 to 8] 


3.3.6 ALARM MONITOR 

(ALARM MONIT) 

Key 

Displ ay 

ALARM 

ALA 

MONIT 

MON 


In ALARM MONITOR mode, the alarms for the forward (F) and backward (B) channels are shown 
separately. Only the alarm with highest priority is displayed. The alarms are stored in order of 
occurrence. 

The A LED indicates whether an alarm is present or not. 

- LED off = no alarm 

- LED flashes = current alarm 

- LED on continuously = alarm stored 


2016 10 
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3.3.6.1 Display of current alarms 

ALARM MONIT line [1 - 1] 


F receiver in order of 
pri ority 

Current alarms for the 
B receiver in order of 
priority 


ALA 

ACTUAL F : N 0 SIGNAL B:N0 SIGNAL > 

MON 







Other settings: 

N 

0 


S 

I 

G 

N 

A 

L 

N 

0 


S 

I 

G N 

A 

L 



none 

A 

I 

S 

/ 

2 

M 




A 

I 

S 

/ 

2 

M 






N 

0 


F 

R 

M 




N 

0 


F 

R 

M 






N 

0 


E 

X 

T 


8 

K 

N 

0 


E 

X 

T 

8 

K 




N 

0 


M 

F 

R 




N 

0 


M 

F 

R 






A 

I 

s 

/ 

T 

S 

- 

1 

6 

A 

I 

S 

/ 

T 

S = 

1 

6 





0 


/ 

2 

M 





0 


/ 

2 

M 







0 


/ 

6 

4 

k 




0 


/ 

64 k 





Result display: 

A 

I 

s / 

T 

S 

* 

n 

n 

A 

I 

S 

/ 

T 

S = 

n 

n 

*) 

These alarms 

none 


0 


/ 

T 

S 

- 

n 

n 


0 


/ 

T 

s = 

n 

n 

*) 

only shown if 

Alarm display: 


















*) 

bit error 

Current alarms for the 

P 

A 

T 

T 


A 

S 

Y 

N 

P 

A 

T 

T 


A S 

Y 

N 

*) 

measurement 


OCT SLIP 


OCT SLIP 


k ) option fitted 
BN 2016/00.02 


In the example shown above neither receiver is receiving a signal. If more than one alarm 
occurs at any one time, the alarm with highest priority is always displayed but all alarms are 
stored. As soon as there are no more alarms present, the A LED lights continuously. The alarms 
are stored and can be displayed with ALARM MONIT line [1 - 2]. 


3.3.6.2 Display of stored alarms 

ALARM MONIT line [1 - 2] 


ALA 

< M E M 0 F : N 0 SIGNAL B:N0 SIGNAL C L R = 0 > 

MON 


Other settings: 
none 

Result display: 
none 

The alarms are not stored in order of occurrence but in order of priority. The stored alarms can 
be displayed separately one after the other for both F and B channels using the cursor keys f ft ] 
anciQfj. 

The alarm memory is cleared by pressing /0/ or whenever you start a new test interval. 


Wi hio 
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3.3.6.3 Display of stored distant alarms 
ALARM MONIT line [1 - 3] 


ALA 

<MEM0/MUX DST F R M : j! 0 S T M F R : ^ C L R = 0 > 

D D 

MON 


Other settings: 
none 

Result display: 
none 

Display of distant alarms; F and B channels shown separately. The alarm memory is cleared by 
pressing /0/ or whenever you start a new test interval. 

3.3.6,4 PKA-1 Synchronization 

Loss of synchronization detection 

Resynchronization after error bursts of any length or as a result of any number of bit errors 
only occurs when a pattern slip has taken place. The PRA-1 detects a slip after n + 70 bits, 
where n is the exponent of the pseudo-random sequence. The error counter is disabled immediately 
after detecting the bit slip and also during resynchronization. 

Synchronization phase 

Synchronization of the pseudo-random sequences 2 6 -l through 2 15 -1 requires 16 bits; 32 bits 
20 

are needed for the 2 -1 PRBS. An error free pattern is required for synchronization, other¬ 

wise the process begins again. The error counter is disabled during this time. 

Error detection and "OUT OF SYNC" display 

Because pseudo-random sequences are made up on average of 50% ones and 50% zero bits, an average 
of (n + 70)/2 or about 50 errors will be passed on to the error counter if a patern shift 
occurs. The instrument only outputs an "OUT OF SYNC" alarm when a slip has taken place and the 
instrument has resynchronized to the shifted bit sequence. After error bursts of any length 
there is no resynchronization. All errors which occur during the burst are counted. 

All ones and all zero signals in pseudo-random sequences 

When such signals occur, the error counter is disabled after 1024 bits. The error counter counts 
on average 512 error bits. During AIS or all zeros the synchronization constantly checks whether 
the correct pattern is present. After an uninterrupted alarm of this type, the instrument re¬ 
synchronizes after a maximum of n + 70 bits. 
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Data 


PRBS 


Slip 


Resync. 


Slip 

detected 

Error 

counter 




"OUT OF SYNC" 

message 

output 


■ Test continued 


i 


enabl ed 


-v- 

disabled 


x 


enabled 




n 

“V 

PRBS 9 

9 

n + 86 bits 

PRBS 11 

11 


PRBS 15 

15 


Figure 3-18a PRA-1 "OUT OF SYNC" detection and RESYNC, timing 

3.3,6.5 Tests on framed signals 

Synchronization 

"OUT OF SYNC" occurs when 3 or more consecutive errored frame alignment signals (FAS) are re¬ 
ceived (CCITT Rec. G.732 definition). Resynchronization occurs when 2 correct frame alignment 
signals are received and bit 2 of the NFAS between them is also correct. 


Recognition of A1S 

AIS is recognised if less than 3 zeros are present in 2 consecutive frames. AIS is cleared if 
more than 3 zeros are contained in 2 frames. As each complete frame is examined for the AIS 
criterium, between 512 and 768 bits will have been counted before the error counter is disabled 
during tests on framed signals. 


U 
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n 


3.3,7 8 BIT WORD 

Key 

8 BIT 
WORD 

The following octets in both the F and B channels can be displayed on LEDs 1 to 8 by pressing 


/8 BIT WORD/: 

- FAS frame alignment signal 10011011 (CCITT) 

- FAS not frame alignment signal 11011111 (CCITT) 

- MFAS multiframe alignment signal 0000 bits 1-4 (CCITT) 

- MFAS not multiframe alignment signal 1011 bits 5-8 (CCITT) 

- CRC 

MFAS CRC multiframe 00101111 (CCITT) 


- TEL octet in telephone channel Bits 2, 4. 6 and 8 are not inverted. 

(Changed by resoldering a wire-link internally,) 

4 further LEDs (a to d) indicate the status of the signalling bits in the F and B channels. 

These LEDs can be used to observe changes in the octets or the signalling bits online and in 
real time. 

If no signal is present at the receiver input or OFF has been selected with /8 BIT WORD/, the 
corresponding LEDs will be OFF. 




u 
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3.3.8 GENERAL PARAMETER (GENRl PARAH) 
Key Display 


GENRL GEN 

PARAM PAR 

The general parameters are used to set the most important operating parameters before making a 
measurement or evaluation. 


3.3.8.1 Configuration 

GENRL PARAM line [1 - 1] 


GEN 

CONFIG:RXF/TX SEPARATED 

PAR 


( 1 ) 

( 2 ) 

(3) 

(4) 


Other settings; 


RXF/TX SEPARATED 

RXF->TX THROUGH TRANSPARENT 
R X F ->T X THROUGH EXCL INSERT TS 

RXF-s>TX THROUGH ONLY INSERT TS 


(1) The generator and the RXF and RXB receivers operate independently. 

The settings in line [1 - 1] affect all of the internal digital loops between the F re¬ 
ceiver and the generator, which thus automatically operates with the RXF clock. If you have 
been operating the generator from another clock source before you select an internal digital 
loop, the RXF clock will automatically be selected when the loop is set up. This clock 
source cannot be altered (GENRL PARAM line [4 - 1]) if the internal loop is set. 

It is not possible to link the B receiver and the generator by means of an internal loop. 


(2) Transparent loop: the RX signal (digital) is transferred unchanged to the generator and re 
transmitted (generator CRC = OFF). 



Figure 3-19 Transparent 2048 kbit/s loop for all timeslots 
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(3) The signal received by the F receiver is looped through to the generator with the exception 
of the selected timeslot (TS). The PRA-1 inserts an internally generated, selectable digital 
signal or an external analog signal fed in via the coder input [50] (TX SIGNAL line [1 - 1]) 
into the chosen timeslot. Errors can also be inserted into the signal generated by the PRA-1 
(TX SIGNAL line [l - 3]). 


(4) A digital signal from a selected timeslot of the signal received by the F receiver is looped 
through to the generator and output in a selected timeslot. It is not possible to select a 
64 kbps signal in TX SIGNAL line [1 - l]. 



Figure 3-20 Loop-through measurement for the selected channel 


CONFIG 

RXF/TX 

TS nn 

SIGNALLING 

TS nn 

Transmi 

IDLE TS 

tted signals 

SIGNALLING 

IDLE TS 

FAS 

NOT FAS 

MFAS 

NOT MFAS 

Error 

injected 

into 

SEPARATED 

TX 

TX 

TX 

TX 

TX 

All 

THROUGH 

TRANSPARENT 

RXF 

RXF 

RXF 

RXF 

RXF 

CODE, CRC, 

CRC MFAS 

THROUGH EXCL 

INSERT TS 

TX 

TX 

RXF 

RXF 

RXF 

All 

FAS, 

FAS WORD, 

THROUGH ONLY 

SELECT TS 

RXF 

RXF 

TX 

TX 

TX 

MFAS, 

CODE, CRC 


TX: The signal set for the generator is transmitted. 

RXF: The signal from receiver RXF is looped through to the transmitter. 
CRC: Errors can be injected into the CRC word and CRC MFAS. 


As long as CRC is switched on for the TX side, the CRC word will be re-formed on the 
TX side in all modes (CONFIG). 


Table 3-4 SEPARATED and THROUGH operating modes 


2016:12 
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3.3.8,2 F and B receivers: impedance and code 

GENRL PARAM lines [2-1] and [3-1] 

The only difference between lines [2 - 1] and [3 - 1] or [2 - 2] and [3 - 2] is that one 
refers to the RXF receiver, the other to the RXB receiver. Since the settings and parameters 
are the same for both receivers, only the settings for the RXF receiver are described below 
(GENRL PARAM lines [2 - l] and [2 - 2]). 


GEN 

RXF : 0 N I M P : 7 5 Q / U N B C0DE:HDB/2M > 

PAR 




Other 





settings: ON 75Q/UNB HDB/2M 


OFF > 5 k Q / U N B AMI/2M 



When measuring the frequency of an externally applied signal (30 kHz to 2.5 MHz), LEVEL FREQU 
line [2 - 1] f^xT/F’ the fo ^ owin 9 R *F settings are made automatically: 

I M P : > 5 k /UNB C0DE:RZ/2M 

When measuring external errors (line [1-2]) the following settings for RXF and RXB are made 
automatically: 

I M P : > 5 k /UNB C0DE:RZ/TTL 

NOTE: RX line codes RZ and NRZ CANNO T be used if a balanced receiver input is selected. An 

error message will be displayed which will tell you if an incompatibility is present (see 
error list, 3.2.1.4). 
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3,3.8.3 F and B receivers: frame structure and CRC insertion 
GENRL PARAM lines L2 - 2] and [3 - 2] 


GEN 

< R X F FRM T Y P E : C CJ 

PAR 

T T C R C : 0 

F F 


_ _ 

__ 


Other settings: C C I T T 



CRC:ON/OFF is only displayed with 
FRM TYPE:CCITT or 
FRM T Y P E : 3 1 TEL CHN 

CODIR/TEL CHN or 
CODIR/MFR + SGNLG 
can only be chosen if 
CODE :C0DIR/64k 

has been set in GENRL PARAM line [2 - 1] or [3 - 1]. 
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3.3.8.4 Generator: impedance« line code and clock 
GENRL PARAM line [4 - 1] 


G E N 

T X I M P : 7 5 0 / U N B 


P A R 


Other 



settings: 

7 5 0 / U N B 

1 2 0 Q / B A L 


Output impedance 


C 0 D E : H D B C L K : I N T > 



H D B I N T 

AMI E X T 2 M 

N R Z € X T 8 k 

RZ_ R X F 

R X B 


TX signal 
line code 


NOTE Line codes RZ and NRZ CANNOT be used if a 

balanced output is selected. An error message 
will indicate if an incompatibility is present. 
See error list, 3.2.1.4. 


Generator signal 
clock source 


The digital generator can be operated from several different clock sources: 

- internal clock 

- external 2048 kHz clock via [47] 

- external 8 kHz clock via [47]; the PRA-1 derives frame-, timeslot-, and bit clocks from this 
clock signal 

- clock signal from RXF or RXB. If you select an internal digital loop, the clock will 
automatically be taken from the F receiver. 



Figure 3-21 Generator clock sources 
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V = violation pulse 
B = polarity restoration pulse 


Figure 3-22 Phase relationships between the digital signal and the clock signal for 
HDB 3, AMI, NRZ and RZ line codes 


3.3,8.5 Frame structure and CRC insertion 
GENRL PARAM line [4 - 2] 


GEN 

< T X FRM TYPE:CC] 

[ T T 

C R C : 0 F 

: F 

> 

PAR 


r 



Other settings: 


C C I T T 

30 TEL CHN 

3 1 TEL CHN 

32 TEL CHN 

U N F R A M E D 


OFF 
0 N 

(no CRC possible) 
(no CRC possible) 


Frame structure 


- 32 channel frame occupied by 30 telephone channels (01 to 
15 and 17 to 31) to CCITT Rec. G-704 §3.3 

- 32 channel frame occupied by 30 telephone channels as in 
CCITT Rec. G.704,§3.3, except that in this case you can 
set the FAS, NOT FAS, MFAS and NOT MFAS to any value you 
require. 

- 32 channel frame with all 32 channels used as telephone 
channels. Signalling and frame alignment signals are not 
used for this frame structure so that an 8 kHz trigger 
signal can be taken from [52], The rising edge of this 
signal indicates the start of timeslot 0. 


CRC error injection 
ON or OFF 
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3,3.8.6 Frame-, signalling- and CRC bits 
GENRL PARAM 1ines [4 - 2] to [4 - 6] 

The frame-, signalling- and CRC bits and their possible settings depend on the digital 
configuration (GENRL PARAM line [! - 1]), the framb structure and the CRC frame structure (GENRL 
PARAM line [4 - 2]). The bits which can be altered are shown underlined on the display. 

The various settings possible in connection .with the parameters mentioned above are shown below. 
The following abbreviations are used: 

0 = 0 bit 
1=1 

X = .variable bit 
C = CRC .hit 
M = CRC MFAS bit 
- = no bit in this position 

Changing single bits 

You cari alter single bits using the digital keypad. Pressing keys 1 to 8 will invert the 
corresponding bit in the selected word. Bits which are not underlined cannot be changed. 


3.3.8.7 FAS and NOT FAS 

GENRL PARAM line [4 - 3] 


GEN _ 

< T X FAS:10011011 . F A: S : 1 1 C 

iiiiii > 

PAR 







RXF/TS SEPARATED 
RXF/TX SEPARATED 
RXF/TX SEPARATED 
RXF/TX SEPARATED 


10 0 110 11 
C 0 0 1 1 0 1 1 
X X X X X X X X 
CXXXXXXX 


11X11111 
M 1 X 1 1 1 1 1 
X X X X X X X X 
M X X X X X X X 


CRC:OFF 
Frame t° CCITT, CRC:0N 
30 or 31 channels, CRC:OFF 
30 or 31 channel s CRC:0N 


RXF/TX SEPARATED 
RXF/TX SEPARATED 


32 telephone channel s 
UNFRAMED 


RXF->TX: 


THROUGH 

TRANSPARENT 


= 

R 

X 

F 





THROUGH 

EXCL 

INSERT 

TS 

= 

R 

X 

F 





THROUGH 

ONLY 

SELECT 

TS 

1 

0 

0 

1 

1 

0 

1 

1 

THROUGH 

ONLY 

SELECT 

TS 

C 

0 

0 

1 

1 

0 

1 

1 

THROUGH 

ONLY 

SELECT 

TS 

X 

X 

X 

X 

X 

X 

X 

X 

THROUGH 

ONLY 

SELECT 

TS 

c 

X 

X 

X 

X 

X 

X 

X 

THROUGH 

ONLY 

SELECT 

TS 







_ 

_ 


= R X F 


CRC: ON / OFF 


= R X F 


CRC: ON / OFF 


11X11111 
M 1 X 1 1 1 1 1 
X X X X X X X X 
M X X X X X X X 


Frame to CCITT, CRC:0FF 
Frame to CCITT, CRC:0N 
30 or 31 channels, CRC:0FF 
30 or 31 channels, CRC:ON 
32 telephone channels 


u 
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3.3.8.8 MFAS, NOT MFAS and signalling in the selected channel 
GENRL PARAM line [4 - 4] 


GEN 

< T X MFASiOO 

P A R 

00 MFAS :10 

11 S G N L G : 1 1 

1 1 > 






RXF/TX SEPARATED 0000 
RXF/TX SEPARATED 0000 
RXF/TX SEPARATED X X X X 
RXF/TX SEPARATED X X X X 
RXF/TX SEPARATED 

RXF/TX SEPARATED - - - - 


1X11 
1X11 
X X X X 
X X X X 


X X X X Frame to CCITT 

EXT Frame to CCITT 

X X X X 30 channels 

EXT 30 channels 

- - - * 31 or 32 channels 

- - - - UNFRAMED 


RXF->TX: 

THROUGH TRANSPARENT = R X F 
THROUGH EXCL INSERT TS = R X F 
THROUGH ONLY SELECT TS 0000 


= RXF 
= R X F 
1X11 


= R X F CRC: ON / OFF 
X X X X CRC: ON / OFF 
= R X F CCITT, CRC:OFF 


3.3.8.9 CRC MFAS 


GENRL PARAM line [4 - 5] (with 


option BN 2016/00,03 only) 


GEN 

< T X CRC ; M F A S : 0010 

P A R 

1111 




CCITT, CRC: ON 
30/31 channels 
CRC: ON 
32 channels 
UNFRAMED 


RXF/TS SEPARATED 0 0 1 0 1 1 X X 

RXF/TX SEPARATED 0 0 1 0 1 1 X X 

RXF/TX SEPARATED - - 

RXF/TX SEPARATED . 
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3.3.8.10 Idle timeslot- and idle signalling words in all channels except the selected one 
GENRL PARAM line [4 - 6] 



G E N 

< T X IDLE T S : 

P A R 


RXF/TS SEPARATED 
RXF/TX SEPARATED 
RXF/TX SEPARATED 
RXF/TX SEPARATED 


10101010 IDLE SGN 


XXXXXXXX 
X X X X X X X X 
XXXXXXXX 


G : 1 1 1 1 


X X X X CCITT frame 

X X X X 30 channels 

- - - - 31+32 channels 

- - - - UNFRAMED 


RXF->TX: 

THROUGH TRANSPARENT ------- 

THROUGH EXCL INSERT TS - - - . 

THROUGH ONLY SELECT TS XXXXXXXX 

THROUGH ONLY SELECT TS XXXXXXXX 

THROUGH ONLY SELECT TS XXXXXXXX 


X X X X CCITT frame 

X X X X 30 channels 

- - - - 31+32 channels 


3.3.9 AUXILIARY FUNCTIONS (AUX FUNCT) 


Key 

Display 

AUX 

AUX 

FUNCT 

F C T 



3.3.9.1 Test loop 

AUX FUNCT line [1 - 1] 


A U X 

TEST LOOP T X -> R X F : 0 

F C T 

FF T X -> R X B : 0 1 

F F 





Other settings; ON ON 


OFF OFF 



Either the F or B receiver can be connected directly to the generator for test purposes. The 
corresponding TX->RX LED will light. 
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3.3.9.2 Timer 

AUX FUNCT line [2 - 1] 


A U X 

TIMER: OFF START:00:00h S TO P : 0 0 : 0 1 h 

FCT 




Other 





0 

F F 

0 

0 

0 0 

0 0 : 

0 

0 

1 

X 

• 

• 

. . 

* * : 

• 

* 

R 

E P 

2 

3 

5 9 

2 3 . 

5 

9 



If the timer is switched on and you press /START/, the measurement will start at the set time 
and stop when the stop time is reached. 


3.3.9.3 Setting and displaying date and time of day 
AUX FUNCT line [3 - lj 


A U X 

D ATE : MO 1 4 . J U L 86 TIME: 15:25:41 

fct t t n r t r t 


Other 
settings: 


MO 01 JAN 00 


SU 31 DEC 99 


0 0 0 0 0 0 


2 3 5 9 5 9 


You can set the date and time directly, using the digital keypad or the cursor keys [ft ] or 
©■ The month is entered in the form of a number between 1 and 12; after you have pressed 
/ENTER*/ the month will be shown in abbreviated form on the display. The day of the week is 
automatically calculated and displayed (leap years are taken into account). The date entry is 
checked for plausibility and any error in the input data is indicated by an error message 
(flashing cursor under AUX FCT; (press /ENTER*/ for error display). 
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3.3.9.4 Self test 

AUX FUNCT 1ine [4 - 1] 



When you switch on the instrument, a selftest consisting of: 


- ROM test 

- RAM test 

- I/O test 

is carried out. 


You can select six further tests using the digital keypad while the instrument is operating. 

The test is started by pressing /START/. The bit number corresponding to the required test is 
entered with the digital keypad. Pressing the key inverts the selected bit. In this way, you can 
switch the tests ON or OFF (1 = ON, 0 = OFF). 

- BUZZER bit no. 1 - PRINTER bit no. 4 

_ LED bi t no. 2 - ERR.MEA bit no. 5 

- DISPLAY bit no. 3 - LEV.MEA bit no. 6 


When you press START, the word RUN appears in the display, and the test being carried out is 
indicated. If an error occurs during the test, the word ERROR is displayed for approx. 10 
seconds. 


3 ,3. 9 .5 Options and internal wire links 
AUX FUNCT line [5 - 1] 


A U X 

OPT :01/02/03/ C : 1 M : 3 

ENGLISH 

F C T 



0 1 0 2 0 3 

Option: 

Generator section-* 

Bit error measurement'— 

CRC module -—■ 

Option not fitted: - - 
Display of modules fitted 
and of internal wire links 


0 0 ENGLISH 

1 1 D E U T S C H 

2 2 
3 


Menu language 
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Coding Meaning 


C : 0 

HDB 3 code: 

No error counting if more 

than 3 consecutive zero 

bits 

1 


Error count equals number 

of zero bits minus 3 


2 


Error count equals number 

of zero bits divided by 

4 (integer value) 

M : 0 

2x8 bit word: 

Switchover: TTL signal, trigger TX 


1 


AC 

TX 


2 


TTL 

RX 


3 


AC 

RX 


- 

Option BN 2016/00.02 not fitted 




3, 3.9.6 Software status 
AUX FUNCT line [6 - l] 


A 

U 

X 








SOFTWARE 

M 

D 0 1 S 

D 0 1 B 

D 0 1 

F 

C 

T 







M: master CPU D 0 1 

S: slave CPU 
B: bank 

Series for which software version _ 

first used 

Software version—--- - 


3.3.9,7 Index 

AUX FCT line [7 - l] 


AUX 

INDEX: A-C D-F G - 0 P-R S-Z 

FCT * " * " " 


The index is 
arranged alphabetically 
in five sections 


The PRA-1 parameters can be set and altered quickly and easily using the index. The index is 
divided into five sections, arranged alphabetically. To select the desired parameter, press the 
key indicated on the right in the display. 
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The keys have the following functions in INDEX mode: 

Moves the cursor from one section to the next in AUX FCT line [7 - l] 


Calls up the list of words for the selected section 
Select word in list 

When the last (or first) word in the list is reached, a beep is heard 


GD 

QD 


GD 


Exit from list 

Returns to AUX FCT line [7 - 1], If the same list is selected again, the first 
word in the list is shown 

Exit from list 

Returns to AUX FCT line [7 - 1], If the same list is selected again, the last 
word selected is shown. 


If a list (section) of the index is exited by pressing MODE [3] or PARAMETER [4] keys (see 
example below), the last word selected is shown when the same list is recalled. 

The first word in each section will be displayed when INDEX is selected after a GENERAL RESET. 

A list of all the words in the INDEX is found in appendix C. 

The following example shows the advantages of setting parameters via the INDEX function. 

Press GENRL RESET 

Suppose the TX output impedance is to be set to 120 Q/BAL (basic setting after GENRL RESET is 
75 Q/UNB) 

Starting from AUX FCT line [7 - 1]: 

Line [7 - l] 



Move the cursor under section G - 0 by pressing 
Line [7 - l] 


A U X 







INDEX: 

A - C 

D - F 

G - 0 

P - R 

S - Z => 

ENTER 


FCT 








Press [ENTER] . The first line of the list G - 0 is shown: 


GENERAL RESET 


=> GENRL RESET 
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This is the first word in the list. 


IMPEDANCE 

(IMP) T X 


GEN 

=> 

P A R 

Press ( ft ) unti1 the 
Press GENRL PARAM. 

required parameter is displayed. 



Line [4 - l] 




G E N 

T X IMP 

PAR 

: 7 5 Q / U N B CODE : H D B 

C L K : I N T 

> 


The cursor indicates the parameter immediately. The new setting of 120 Q/BAL can be selected 
with the step keys m and GD- 


3.3.10 TX SIGNALS AND RX PATTERNS FOR BIT ERROR MEASUREMENTS (TX SIGNL) 


Key 

Display 

TX/RX 

T X 

SIGNL 

S I G 


64 kbps TX signals and a channel in which the TX signal is to be transmitted can be selected 
with TX SIG line [l - 1]. In the same line it is possible to select 2048 kbps TX signals and 
also the frame structure used when transmitting these signals. 

IMPORTANT! 

If CONFIG THROUGH ONLY SELECT TS is selected in GEN PAR line [1 - 1], TX SIG line [1 - 1] will 
show: 


T X 

RXF/TS=01 -> TX/T$=01 

(CONFIG! ) 

S l G 



Only the timeslot number (TS) can be set. 

If CONFIG THROUGH TRANSPARENT is selected in GEN PAR line [1 - 1], line [1 - l] of TX SIG will 
show: 


T X 

RXF/ALL TS -> TX/ALL TS 

(CONFIG! ) 

S I G 
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3.3-in.l 64 kbps TX signals 

The 64 kbps TX signals can be transmitted in either the selected channel, all channels, or all 
channels with the exception of the selected channel. 


T X 

T S = 0 1 

DIGITAL m W : 

OdBmO 

1 0 0 0 H z > 

S I G 





Other settings: 

X s = 0 1 TX signal in selected channel 

X $ jt o 1 TX signal in all channels except the selected channel 

ALL T S TX signal in all channels 

DIGITAL mW : OdBmO 1000Hz 

LEVEL= O.OdBmO f=1013Hz 

VF/EXT SIGNAL INPUT:[50] 

A I S / 6 4 k = R X 

You can only set the LEVEL and FREQUENCY values when making level measurements using the cursor 
keys (D and E). It is not possible to enter values using the digital keypad. 

TX level: +3 dBmO, or frequency range 101 to 3 949 Hz 

0 dBmO to -55 dBmO, in 5 dB steps k * ** 101.266 Hz, k = 1 to 39 


T X signals with option BN 2016/00.02 


T X 

T S = 0 1 

D W 1 : 

:XXXXXXXX X X X X X X X X 

= R X > 

S I G 





D 

u 

1 

: X X X X X 

X 

X 

X 


X 

X X 

X 

X 

X 

X 

X = 

R 

X 

D 

w 

2 

: X X X X X 

X 

X 

X 


X 

X X 

X 

X 

X 

X 

X = 

R 

X 

D 

w 

2 

x 8 : X X X 

X 

X 

X 

X 

X 

+ X 

X 

X 

X 

X 

X X X t 

R 

X 

p 

R 

S 

2 6 - 1 

N 

0 

R 

M 

A 

L * 






R 

X 

p 

R 

S 

2 9 - 1 

c 

c 

I 

T 

T 

** 






R 

X 

p 

R 

S 

2 1 1 - 1 

c 

c 

I 

T 

T 

** 






R 

X 

p 

R 

S 

2 1 5 - 1 

c 

c 

I 

T 

T 

** 





= 

R 

X 

p 

R 

S 

2 2 0 - 1 

c 

c 

I 

T 

T 






* 

R 

X 


3.3.10.2 2048 kbps TX signals 


T X 

SIGNAL, 

.CLOCK: OFF 

S I G 


Other 


settings: 


. SIGNAL 

.CLOCK: OFF 

A I S / 2 M 

= R X 



* NORMAL/INVERT 

** CCITT/CCITT INVERT 
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TX signals with option 2016/00.02 


T X 

ALL TS DW1:XXXXXXXX XXXXXXXX = R X > 

S I G 

. 

Other 

settings 



D 

U 

1 

: X X X X X 

X 

X 

X 


X 

X X 

X 

X 

X 

X 

X 

= R 

X 

D 

W 

2 

: X X X X X 

X 

X 

X 


X 

X X 

X 

X 

X 

X 

X 

= R 

X 

D 

w 

2 

x 8 : X X X 

X 

X 

X 

X 

X 

+ X 

X 

X 

X 

X 

X X X 

t R 

X 

P 

R 

S 

2 6 - 1 

N 

0 

R 

M 

A 

L * 






= R 

X 

P 

R 

S 

2 9 - 1 

C 

c 

I 

T 

T 

** 






= R 

X 

P 

R 

S 

2 1 1 - 1 

C 

c 

I 

T 

T 

** 






= R 

X 

P 

R 

S 

2 1 5 - 1 

c 

c 

I 

T 

T 

** 






= R 

X 

P 

R 

S 

2 2 ° - 1 

c 

c 

I 

T 

T 

** 






= R 

X 

P 

R 

S 

2 1 1 - 1 

S 

H 

I 

F 

T 

E D 

N 

; o 

■ R 

: N 

1 A L *** 

= R 

X 


NOTE: 

The PRBS can be inverted. The exponent (e.g. 6 for 2^-1) indicates the maximum number of 
consecutive ones (NORMAL) or zeros (INVERTED) in the bit pattern. This sequence only occurs once 
in every pattern period. 


3.3.10.3 Setting the 1 to 16 bit words DW1 and DW2 

If you have not already set a bit pattern, a 0 bit is displayed: 

D W 1 : 0 or D W 2 : 0 

If you press /1/ (corresponds to bit 1), the bit can be inverted. The further bits of the 

digital word are called up with the key, the value (1 or 0) entered with the digital keypad 

and set by pressing /ENTER*/. Each bit can be inverted by pressing the corresponding key (1 to 
8) on the digital keypad. You can shorten the digital word by, for example, 2 bits if you press 
/./ followed by /2/. You can extend a digital word by, say, 8 bits by pressing /./ followed by 
/8/. The entire word is cleared if you press /./ followed by /0/. 

3.3.10.4 Setting the 2x8 bit word 

The octet in the 2x8 bit word which is to be altered is selected by positioning the cursor 

under it. The keys 1 to 8 of the digital keypad are used to change the corresponding bits in the 

word. Each time you pres's the key, the bit will be inverted. 

Switching between the two 8 bit words is done by feeding a control signal into input [56]. 


* NORMAL/INVERT 

** CCITT/CCITT INVERT 

*** SHIFTED NORMAL/SHIFTED INVERT 
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3.3,10.5 Pseudo random sequence 2^-1 SHIFTED 

The SHIFTED pseudo random sequence 2^-1 is an extra TX signal which can be output in all TS 
simultaneously (ALL TS in TX SIGNL line [l - l]). However, the bit patterns in adjacent channels 
are shifted by 66 bits relative to each other, calculated from the number of bits in the pattern 
(2047) divided by the number of channels (32), rounded off to the nearest integer value. This 
ensures that an identical pattern never appears in more than one channel at a given time. The 
pattern forms a continuous signal in the telephone channels, any timeslot of which can be evalu¬ 
ated as required. 


3.3.10.6 RX patterns 
TX SIGNL line [1 - 2] 

In order to make error measurements on digital bit patterns, it is necessary that the F or B 
receiver is synchronised to the bit pattern, i.e. the bit pattern must be known. The bit pattern 
can be provided by any external source or from the PRA-1 itself. 

External bit patterns 

If a digital signal of known pattern is input, the F or B receiver can be synchronised to it by 
selecting the same pattern in TX SIGNL line [l - 2], The receive pattern is set in exactly the 
same way as the TX signals (TX SIGNL line [1 - 1]). 

Interna lly g enera te d bit patterns 

If you select or change a digital TX signal and the display in line [l - 1] of TX SIGNL shows 
= R X on the right hand side, the RX signal is automatically changed to correspond to the 
setting you have chosen. When you select TX SIGNL line [l - 2], = R X is shown on the lefthand 
side as well. The settings of the TX and RX patterns are coupled until the RX signal is changed 
in TX SIGNL line [1 - 2], when f RX will be shown on the left-hand side. Changing the RX 
pattern never results in the TX pattern being changed at the same time. 

To couple the TX and RX patterns again, proceed as follows: 

- Select TX SIGNL LINE [1-1] 

- Position the cursor under f using the key 

- Press or = will be displayed. The same pattern will be set for the receiver as for 

the generator. The RX and TX patterns are once again coupled. 

You can select the following bit patterns for the F or B receivers: 


T X 

<RX-PATT:AIS/2M 

= T X > 

S I G 




Other 
settings: 


A I S / 2 M 
A I S / 6 4 k 
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T X 

< R X - P A T T :DW1 : X X X X X X X X XXXXXXXX = TX> 

S I G 





Other settings: 


D W 1 
D W 2 
P R S 
P R S 
P R S 
P R S 
P R S 


XXXXXXXX XXXXXXXX-TX 

XXXXXXXX XXXXXXXX = TX 
6 


2-1 
9 _ 

1 1 


2 9 - 1 


1 5 

2 0 


- 1 


- 1 


NORMAL* 
C C I T T ** 
C C I T T ** 
C C I T T ** 
C C I T T ** 


s T X 
2 T X 
= T X 
- T X 
= T X 


3,3.10,7 Error insertion 
TX SIGNL line [1 - 3] 


) 


T X 

< INSERTCODEERR: OFF 

S I G 







C 

0 

D 

E 

E 

R R : 


0 

F 

F 

F 

A 

S 

B 

I 

T E R 

R: 

1, 

, m 

.9 E R R 

C 

R 

C 

M 

F 

A S E 

R R: 

1 

X 

io - 6 

B 

I 

T 

E 

R 

R: 


1 

X 

10 " 5 








1 

X 

10 " 4 








1 

X 

10 “ 3 








5 

X 

10 " 3 








2 


I N 4 








3 


I N 4 

F 

A 

S 

W 

0 

R D E 

R R: 

0 

F 

F 


I N 
I N 


C R C ERR: 


1: 

2 : 


9 0 0 
9 3 0 


OFF 

IN 10 0 0 
IN 10 0 0 


MFAS WORD ERR: OFF 


I N 
I N 


Error insertion: code-, 
FAS bit-, CRC MFAS bit 
error and pattern error 
(with option 
BN 2016/00.02) 

Additional 1y for 
CRC MFAS ERR 


with BN 2016/00.03 option 
values set by GENRL RESET 
set using cursor or digital 
keypad: range 1 to 999 


j 


* NORMAL/INVERT 
** CCITT/CCITT INVERT 
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Restriction: 

Error insertion in CONFIG THROUGH TRANSPARENT mode: 

CODE ERR: 

CRC ERR: 

CRC MFAS ERR: 

Error insertion in CONFIG THROUGH ONLY SELECT TS mode: 

CODE ERR: 

FAS BIT ERR: 

FAS WORD ERR: 

CRC ERR: 

MFAS WORD ERR: 

Bit and code errors 

The transmitter section of the PRA-1 is fitted with facilities for inserting errors into the 
transmitted pattern. This is useful as a self-test of the instrument as well as for testing 
communications equipment. Pattern errors, consisting of bit and code errors, are inserted into 
the digital signal. This allows testing of equipment which is code transparent or sensitive to 
code errors. 

The following error rates can be set: 

* 5 x 10" 3 


The pulses required for error insertion are derived from the clock signal used, which means 
that the errors are equally spaced. The position in the pattern where the error is inserted 
depends completely on the starting conditions of the error divider circuit. There is no 
dependency on previously set error type, since the switch over for error insertion is 
asynchronous. 

Errors can also be inserted manually by selecting 1 ... 9 E R R . Pressing one of the number 
keys (1 to 9) causes this number of errors to be inserted into the signal. 


Er£0£s_r£S£l_tijig_f_rom 3 decoding j_ 

If a HDB 3 coded signal is subjected to polarity change errors as a result of intentional 
error insertion or error caused in transmission, resulting in 1 bits of identical polarity 
occurring before and after two consecutive 0 bits, the HDB 3 decoder will generate errors when 
converting the coded signal to a binary signal. 

HDB 3 decoder error for the PRA-1 


PRBS: 


2 15 -1 



ln -3 

Error insertion 

rate: 

10 

Q o 

Displayed error 

rate: 

1.35 x 10" J to 1.38 x 10' 
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Increase in errors with repetitive patterns and an error insertion rate of 10 


Pattern 

Increase factor 

Display 

...0000... 

3.0 

3 x 10' 3 

...1010... 

1.0 

1 x 10' 3 

...1000... 

1.0 

1 x 10' 3 

...100.... 

1.0 

1 x 10‘ 3 

• 

1—* 
o 
o 
o 
o 

2.0 

2 x 10‘ 3 


Errors are inserted by making the following changes in the transmitted pattern: 

HDB 3, AMI: Positive or negative 1 bit set to 0, 0 bit set to positive 1. 

NRZ, RZ: Bits are inverted. 

FAS error: Bit 2 inverted 

Bits 2 to 8 of every second frame make up the FAS. The FAS is transmitted at a rate of 7 bits x 

4 kHz, i.e. 28 kbps. Inversion of bit 2 corresponds to an inversion of the first bit of the FAS 

Each inversion of a bit in the FAS leads to loss of sync, or an alarm (CCITT definition). 

MFAS error: Bit 2 inverted 

CRC MFAS error: Bit 4 inverted 
CRC error: Bit 2 inverted 

3,3.10.8 Notes on error insertion 
Code error insertion 

Code errors are inserted asynchronous to the frame structure. They are, however, equally spaced 
being triggered exclusively from a divider coupled to the transmitter clock. As code errors are 
generated by inverting bits in the coded bipolar signal, bit errors will also be generated. 

The number of bit errors which result from this depends on the line coder used and the position 
of the code error in the bit pattern. 

FAS error insertion 

Bits 2 to 8 of every second frame make up the FAS. The effective FAS bit rate is thus 7 bits x 

4 kHz, i.e. 28 kbit/s. Errors are inserted into the FAS by inverting bit 1 of the FAS. This 

leads to a loss oj sync or an alarm (CCITT definition). 

Error insertion through transparent mode 

Code errors and CRC errors can also be inserted through transparent mode. Table 3-4 on p. 3-54 
shows the error insertions possible for each operating mode. 





3-73 


3.3.11 PRINTER CONDITIONS (CONDIT) 


Key Display 

CONDIT P R T 

C N D 

The printer conditions are called up by pressing /CONDIT/ in ERROR MEASUREMENT mode. 


CONDIT {ERROR MEAS) line [1 -Jj 


P R T 

P R I N T : 0 

C N D 

F F ALL R E J 

; U L T S 

Other 

settings: 




0 

F F 

A 

L 

L 

R 

E 

S 

U 

L 

T 

S 


0 

N 

E 

R 

R 

A 

N 

A 

L 

Y 

S 

I 

S 



E 

R 

R 

T 

H 

R 

E 

S 

H 

0 

L D 


+ 9 

> 9x10 

ERR INCREMENT OFF 

+ 9 

>9x10 


Set printer 
conditions 


Switch printer 
ON or OFF 


If errors occur during an error measurement, they are automatically printed out if the printer 
is switched on. The error printout will depend on the error thresholds you have chosen. 

- ALL RESULTS 

The number of errors and the error rate are printed out at the end of the test interval 
regardless of whether errors have occurred or not. 


- ERR THRESHOLD 

The number of errors and the error rate are only printed out at the end of the test interval 
if the threshold you have set has been exceeded. 


- ERR INCREMENT 

The number of errors and the corresponding error rate are printed out immediately when the 
threshold you have set is exceeded. This may occur more than once during a test interval. 

- ERR ANALYSIS CCITT G.821 

Error analysis to CCITT Rec. G.821. You only select the evaluation mode for this measurement. 
The evaluation thresholds are set in ERROR MEASUREMENT mode. 
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When a repetitive CCITT G.821 ERR ANALYSIS is made and the measurement is interrupted, a 


summary of the 

results is 

U&G PRfl-1 12.RPR 88 
ERROR RNRLVSIS G.021 
PRS 9 CCITT 
CNTISF/'BIT ERR/TS=01 
REP/'t-MERS: 8 1 m in 00s 

ES: SES: dm: 

=£01 >1-3 >1-6 

16:15:36 

START 

12.APR 1BER 
IEFS 

16116 1ES 

1 SES 

1 DM 

1 US 

9.90E-6 
36.6667* 
63.3333:-: 
. 0000:-: 
1 00.0000^ 

. 0000 ": 

12.APR 1BER 
IEFS 

16 : 17 1ES 

1 SES 

I < NOM 1 DM 
IUS 

1.04E-5 
35.5556* 
64.4444": 

. 0000 ": 

. 0000 * 

. 0000 :-: 

16:17:21 

STOP 

SUMMARIZED 

RESULTS: 

12.APRlBER 

1 EFS 

16 :17 1ES 

1 SES 

1 DM 
IUS 

1 

1.01E-5 
36.1905* 
63.8095* 

.0000* 
57.1429* 

.0000* 

III 

IEFI 

1.75 
.0000* 


Start of measurement 


Results for test interval no. 1 


Test interval no. 2 interrupted by pressing STOP 


Summary of all results 


The time and the message "END OF TEST" is printed out at the end of each printout. 
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3.3.12 MANUAL PRINT COMMAND (PRINT MAN) 

Key Display 

PRINT none 

MAN 

For printing an intermediate result in ERROR MEASUREMENT mode, or print command for the 
following modes: 

• SIGNALLING EVALUATION for printing out 
EVENT 

t 12 

t 'DISTORTION 
PULSE DURATION 
PULSE COUNTING 
PULSE DISTORTION 

• SIGNALLING SCOPE 

Pulse diagram with scale T if T^ = OFF 
Pulse diagram with scale T f1A if T^ A is ON 


P R T 

-BUSY - TO BREAK PRINTOUT >PAPER 
C N D __ 

You can print out the table of signalling bits by first selecting SIGNALLING EVALUATION mode 
(press /SGNLG EVAL/) followed by pressing /PRINT MAN/. The printout shows the status of the 
signalling bits for both receivers as well as the time at which the signalling event occurred 
(edge triggered). 

If no signalling bits have been recorded, the following line appears when PRINT MAN is pressed: 



Special printout features in SGNLG EVAL mode: 

If the cursor is positioned beneath the evaluation type, 
results. 

Example: 


P R T 

t 12 

(FalOl.BbJOl) =/ 

C N D 

J 


the header is printed out before the 



w 
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If the cursor is positioned beneath a parameter, only the result is printed: 
Example: 


P R T 

t 1 2 ( F 0 1 , BbJOl ) = 

C N D 


These features are only available for evaluation types 
‘ t 12 

- t' DISTOR 

- PULSE DURATION 

- PULSE COUNTING 



3.3.13 MEASUREMENT MODE 

MEMORY (PANEL MEM) 

Key 

Display 

PANEL 

P A N 

MEM 

M E M 


You can store and recall a total of 16 complete Instrument settings (SET UPs), and list the 
occupied memory positions. 

If you press PANEL MEM, the first line indicates if the current setting corresponds to a stored 
setup to avoid the possibility of storing a setup twice. 


PANEL MEM line [1 - I] 


PAN 




ACTUAL 

MEM 

SET UP; 

■" * 

(MAN OPERATION) 


Current setup does not correspond to any stored setup 


PAN 




ACTUAL 

MEM 

SET UP: 

0 1 

( S G N R E C ) 


Current setup corresponds to setup no. 01* (same message appears when setup 02 is recalled.) 


stored function 







3.3.13.1 Recalling a setup 
PANEL MEM line [1 - 1] 

If you have not already stored a setup, the following message will be displayed: 
PAN 

RECALL: NO SET UP STORED 

M E M 


To recall a setup: 

• position the cursor under the number using the key (ENTER i.s displayed) 

• select the setup number with the or QJ] keys 

• press ENTER 


or 

• position the cursor under the number using the 

• press the . key 


(i=C>] key (ENTER is displayed) 

(cursor stops flashing, ENTER 
longer displayed) 


a enter 

• press 

number required using decimal keypad 

ENTER 

(cursor flashes again) 

P A N 

RECALL: 01 (SGN REC) 

=> [ E N T E R ] 

MEM 




3 .3.13 . 2 Listing occupied memory space 
PA NEL MEM line [3 - U 

If no setups are stored, the display shows: 


P 

A N 






LIST: 

NO SET UP STORED 


M 

E M 



__ 


If setups have been stored, the number of occupied memory spaces is indicated 



If more than 10 spaces are occupied, the display format is: 
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PANEL MEM line [3 -2] 

Select li ne [ 3 - 2] with the [c^] key. The remaining occupied memory spaces are displayed. 
Pressing (<~i) displays line [3 - 1] again. 


PAN 

LIST :<1 1/12/13/14/15/16 

M E M 


3,3.13.3 Erasing a stored setup 
PAN HEM line [4-1 ] 

If no setups are stored, the display shows: 



The memory space which you want to clear is selected with the cursor or the decimal keypad (see 
3.3.13.1) followed by pressing the ENTER key. The word (PURGED) appears after the number to 
indicate that the memory space selected has been cleared. 


3.3 .13.4 Storing a setup 
PAN MEM line [5 - 1] 



The above may be displayed when STORE mode is selected. 
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PAN MEM line [5 - 1] 


P A N 

STORE: 0 1 ( F R E E ) => E N T E R 

MEM __ 

Use the cursor or number keys to select the memory address required (see 3.3.13.1). Press ENTER 
to store the instrument setup. 

PAN MEM line [5 - 1] 


PAN 

STORE: 

0 1 ( S E T UP) 

0 2 FREE 

M E M 




The display changes from 0 1 ( F R E E ) to 0 1 ( S E T U P ) and the lowest free memory 
address is also shown. If all 16 addresses are full, the following display appears: 

PAN MEM line [5 - 1] 


P A N 

STORE : 

1 6 ( S E T UP) 

NO FREE 

M E M 
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EXAMPLES 


PJ1JT0 U T S 


-3*4.1 EXAMPLE 1: SIGNALLING IN TIMESLOT 16 (TRUNK LINE); CALLED PARTY IS ENGAGED 


WSiG PRfl-1 07. HIJG 86 
SIGNALLING DIAGRAM 
F= TS=01 b= TS=0l 
REC:07,AUG 86 10:34 

bC ALE : T = 500m ss DIU 


WfitG PRA-1 07.RUG £ 
EUENT TABLE 
F : Ts=01 B : TS=ei 
REC:07.flUG 86 1013 


Seize acknowledgement- 
Trunk signal- 


Dialling code (5)- 


Dialling code (6}“ 


■Dialling code (9)- 


End of dial 1ing- 


Called party engaged- 


C1ear down■ 


748 1 

of 

806 ! 

0 1011 

844 1 

00 ijl 1 

900 1 

01111 

938 1 

00111 

996 1 

01111 

032 ! 

00 1 1 1 

090 ! 

01111 

128 1 

00111 

184 1 

01111 

012 1 

0,5 th i 

068 1 

01 01 1 

106 1 

00 ijt 1 

164 1 

01111 

200 1 

00 1 1 1 

258 1 

01111 


448 1 

011 11 

484 1 

00 111 

542 1 

01111 

368 1 

Gi 5 j i i 

426 1 

0 1 J 1 1 

464 1 

0 0 ljl ! 

520 1 

81111 

558 1 

00 1 1 1 

616 1 

81111 

652 1 

8011! 

710 1 

81.1 l 1 

748 1 

801 1 1 

804 1 

01111 

842 1 

00 111 


01111 
00111 
01111 
00 11 ! 
01111 
0C 1 1 1 

qJjJi i i 
01111 
01111 
01111 
01111 
7I)i li i 
































3-81 


3.4.2 EXAMPLE 2: SIGNALLING IN TIMESLOT 16 (TRUNK LINE); CALLED PARTY IIANHSJJP 


U&G PRfl-1 07 .RUG 86 
SIGNfiLLING DIAGRAM 
F : TS = 01 B = TS=01 

REC:07.AUG 36 10=59 

SCALE : T = 50§®s sD IU 


TIMERS 


I£> . 0Q0 7 


0, gee 


2.eea - 


7 . eee 


7. oeie 


9.000 






12.eee 


12 .see 


13 .eee 


13.see 




1 s , e 0 e 


1 s . s e e 


1 £. . eee 


1 £.. oee 


17.eee 


17. see jp 


-Seize 

-Seize acknowledgement 


-Trunk signal 
-Dialling code (5) 


■Dialling code (6) 


-Dialling code (8) 
End of dialling 


'Start of conversation 


-Clear down signal 
(after called party 
has hung up) 


UfcG PRA-l 07.AUb 86 
EUENT TABLE 

F: TS=01 B: TS=01 
REC :07.AUG 86 10=59 

t I 

TIME/s IF IB 

\ a bc d I abed 


-Clear down 
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3.4.3 EXAMPLE 3: ERROR ANALYSIS TO CC1TT K.82I (Part 1) 


U&G PRR-1 

08.RUG 86 

ERROR ANALVS1S G.821 

F'R S 11 CCITT 

CNT1SF^BIT 

ERR--TS = 01 

REF-'t-MERS: 

15 mi in 00s 

ES :01 SES : l 

-3 dm:1-6 

11 :47 :48 

START 

08.RUG 1 


12:47 1 EFI 

3 

-+- 


08.RUG1BER 

5.38E-6 

1 EFS 

99 . 0000 ;-: 

12:47 1ES 

1.00005: 

1 SES 

. 44445: 

1 DM 

6.66675: 

1 US 

. 00005: 

-+- 


08.RUG 1 


13:17 1EFI 

1 

-+- 


08.RUG 1BER 

3.99E-7 

1 EFS 

97.4444": 

13:17 1ES 

2.55565: 

1 SES 

. 00005 : 

1 DM 

13.33335: 

1 US 

. 00005 : 

-+- 


13:32 1 *** 

1 

0 1 rn 5 7 s 

1 

08.RUG 1BER* 

1.80E-5 

1 EFS 

89.53495: 

13:32 1ES 

10.46515: 

1 SES 

1.29195: 

1 DM 

15.50395; 

IIJS * 

14.0 00 0'; 

-+- 


08.RUG 1BER 

8.39E-8 

1 EFS 

99.46435: 

13:42 1ES 

Cj7Cj7 

1 SES 

. 000G5; 

I< MOM 1 DM 

. 00005: 

I'US 

. 00005 : 

- 4 .- 

— 


13=42:08 STOP 


SUMMRRI ZED RESULTS: 


08.RUG 1BER* 

3.13E-6 


1 EFS 

98.27745: 

13 :42 

1 ES 

1.7226 5; 


1 SES 

. 20795: 


! DM 

4.45505: 


1 US * 

1.83675; 


1 

1 El 



1 EFI 

5 0.0 0 0 0 5: 

13:42: 

08 END 

OF TEST 


Date of printout 

Error analysis to CCITT G.821 ,, 

Test signal: pseudo random sequence 2-1 
Counter 1 counts bit errors in receiver F channel 
Repetitive measurement: test interval = 15 min = 900 s 
Error thresholds: 

- ES:01 Errored seconds (absolute) > 01 

o 

- SES:l-3 Severely errored seconds (rate) _> 10 

- DM:l-6 Degraded minutes (rate) > 10" 6 


Abbreviations: 

BER = Bit Error Ratio 

EFS = Error Free Seconds 

ES = Errored Seconds 

SES = Severely Errored Seconds 

DM = Degraded Minutes 

US = Unavailable Seconds 

EFI = Error Free Interval 


Calculations: 


T 

S 

S 

S 


L 

unavail 

avail 

se 


S 

S 


o 

e 


M 


d 


test interval 

number of unavailable seconds 

number of available seconds = T, - S lir , 3W - n 

l unavaii 

number of available seconds with error 
rate > 10"^ 

number of error free available seconds 
number of available seconds with at least 
1 error 

the available seconds with an error rate 

_3 

< 10 ^ S avai1 ” S se^ are 9 rou P ed together 

into 60 s units. Each unit which shows an error 
rate of > 10" 6 is counted as a degraded minute. 
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From this It follows: 

S„ 


EFS 


ES 


avail 


avail 


x 100% 


x 100% 


SES = 


DM ^ 


avail 


M d x 60 


avail 


x 100% 


x 100% 


US 


^unavail 


x 100% 


EFS + ES = 100% 


The error thresholds used in making the calculations and which are printed out at the top of the 
printout (ES:01, SES :1-3 and DM:1-6) can be set with ERROR MEAS [1 - 5] within the following 
1imits: 

ES: 00 to 99 

SES: lxlO" 9 to 9x10" 3 

DM: lxlO" 9 to 9xl0’ 3 
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ERROR ANALYSIS TO CCITT G.8Z1 (Part 2 ) 




times 

In s 

interval time, 

US reference 

time 

reference time 

for EFS, ES, 
SES, DM 

notes 

UfcG PRfl-1 

08.RUG 86 





ERROR RNRLVSIS G.821 





PRS 11 CCITT 





cnti:f/bit 

ERR/TS=01 





REP/t-MEPS: 

15min00s 





ES l SESII 

-3 DM:i-6 





11 : 47 : 4 s 

START 




start time 

08.RUG 1 






12:47 IEFI 

3 2700 



3 consecutive error free intervals 

08.RUGIBER 

5.38E-6 





IEFS 

99.00007. 

891 




12:47 1ES 

1.00007 

9 




ISES 

.44447 

4 

900 

900 

interval 4 is errored 

1 DM 

6.66677 

60 




IUS 

.00007 

0 




03.RUG 1 






13117 IEFI 

1 

900 



interval 5 is error free 

03.RUG 1BER 

3.99E-7 





1 EFS 

97.44447 

877 




13:17 1 ES 

2.55567 

23 




1 SES 

.00007 

0 

900 

900 

Interval 6 Is errored 

1 DM 

13.33337 

120 




1 US 

.00007 

0 




13 132 1 *** 

1 

01m57s 

117 



alarm: duration 1 min 57 s = 117 s 

08.RUG 1BER* 

1.8 0 E - 5 





1 EFS 

89.53497 

693 



unavailable seconds = 900 x 14% = 126 

13 *32 1E5 

10.46517 

81 



available seconds = 900 - 126 = 774 

1 SES 

1.29197 

10 

900 

774 

alarm duration 4 unavailable seconds 1 ' 

1 DM 

15.5uo9^ 

120 




IUS * 

1 4.00007 

126 



*2) 

08.RUG 1BER 

8.39E-8 





1 EFS 

99.46437 

557 



evaluation Interrupted in 8th interval 

13J42 1ES 

.53577 

3 



(I < N0M) 

1 SES 

.00007 

0 

560 

560 

The Interval time is 

I<NOM 1 DM 

.00007 

0 



stop time - start time: 7 x 900 s = 560 s 

1 US 

-j.- 

.00007 

0 




13 :42:08 STOP 



stop time 

SUMMARIZED RESULTS: 





08.RUG 1BER* 

3. 13E-6 





IEFS 

98.27747 

5618 




13:42 1ES 

1.72267 

116 



total measurement time =■ 6860 s 

1 SES 

.20797 

14 

6860 

6734 

of which unavailable: 1.8367% = 126 

1 DM 

4.455G7 

300 



available seconds: 6860 - 126 = 6734 

1 US * 

1 

1.83677 

126 




III 

3 





1 EFI 

1 - 

50.00007 






u 
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Footnotes to p. 3-84: 

1) According to definition, a system becomes available again from the first of ten consecutive 
avai1able' seconds onwards. In the example, ten consecutive available seconds did not occur, 
as the measurement was stopped 9 seconds after the alarm had ended. Although the last 9 
seconds were available seconds, they are added to the alarm time of 117 seconds to give a 
total of 126 unacceptable seconds. 



Interval A: 774 available seconds 
Interval B: 117 unavailable seconds (alarm) 

Interval C: unacceptable seconds, since a total of only 9 available seconds recorded 

2) When an alarm occurs, the PRA-1 takes a little while to recognise the alarm; the PRA-1 also 
requires some time after the alarm has ended in order to resynchronise to the signal. This 
influences the figures for bit error rate (BER) and for unavailable seconds. 

- The BER can be incorrect if error bursts occur during the test period. 

- The unavailable seconds (US) may be slightly different from the true value. The longer 
the test interval, the smaller this relative deviation will be. 


3.4.3.1 Power failure during measurement 

At the start of a measurement interval, the time at which the interval will end is calculated. 
If a power supply failure occurs, the interval end time is compared with the actual time. If 
the interval end time has been exceeded, the results of the last complete interval are printed 
out and a new interval is started. 

Example: 

XXXX = power downtime 


XXXXXXXXX | XXXXXXXXXXXXXX 


measurement 
interval 


measurement 
interval 


restart 


If the start and end of the power supply failure period are within the same interval, the 
interrupted interval continues, the remaining clock periods until the end of the interval being 
calculated. 
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Example: 

XXXX = power downtime 
, XXXXXXXX I 


measurement measurement measurement 

interval interval interval 

The power supply failure time is counted as ERROR FREE and AVAILABLE. If the condition 
UNAVAILABLE was prevailing immediately before the power failure, the AVAILABLE status is not 
set, even if the power failure lasts for more than 10 seconds. If less than ten SEVERELY 
ERRORED SECONDS occur immediately after a power failure, these will therefore be counted as 
UNAVAILABLE. 


Example: 

Interval = 4 min 


power up 


error free 


_L 


alarm 


_L 


power down 


alarm 


aaaaaaaaaaaaaaaaaaaaa uuuuuuuuuuuuuuuuuuu aaaaaaaaaaaaaaaaaaaaaaaaa uuuuuuuuuuuuuuuu 
60 s 60 s 76 s 44 s 


a = available 
u = unavailable 


time from power up 
to ready for measurement 
approx. 15 sec. 


136 s x 100 = 100% 

136 s 


104 s x 100 = 43.33% 
240 s 
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3.4.4 EXAMPLE 4: ERROR MEASUREMENT WITHOUT ALARMS 


U&G PRfl-1 06.RUG 86- 
PRS 11 CCITT 
CNT1 :F--C0DE ERR 
CNT2 :e ■•■'BIT E R R T S = 0 1 - 
REP -'t-MEflS = 02min00s- 
ERR THRESHOLD: IE-6- 

ERR INCREMENT : 5E1 - 


nil 


- Date of printout 

- Test signal: PRS 2-1 L n n 

-Counter 1 counts code errors in the F channel 
-Counter 2 counts bit errors in the B channel 
-Measurement is repetitive; interval = 2 min 

- Error threshold: 1 x 10 6 

- Error increment: 50 


I I 

TIME ICNT1 FICNT2 B 
I I 

- + - + - — 


16:22 

1 START 

:40 

l 

16=23 

I 501 15' 

: 05 

11.01-619.67-6 

16 :2 3 

| 1001 31 

: 28 

I 1.00-619.94-6 

16=23 

I 1501 47 

■ cr T ( 

1 1.00-6l 1.01-5 

16 :23 

I 1591 50 

: 58 

19 b 99 - 7 | i.00-5 

16=24 

1 2001 62 

: 18 

I 1.00-619.94-6 



16 =24 

1 2451 77 


:40 | 9.97-7 I 1 .00-5 

-+-+- 


16=25 

I 501 15 

: 04 

I 1.02-619.77-6 

16=25 

I 1 00 1 31 

= 29 

11.01-611.00-5 

16=25 

I 1501 46 

■ J O 

11.01-619.88-6 

16=25 

l 1611 50 

;=;;=• 

11.01-611.00-5 

16=26 

I 2001 62 

: 18 

1 1.00-619.97-6 

16 : 26 

1 2171 67 

= 26 

1 1.00-619.88-6 

16=26 

1 STOP 


: 26 I 


Start time 

Absolute number of errors 
Error rate 

Increment reached by counter 1 
Increment reached by counter 1 

Increment reached by counter 1 

Increment reached by counter 2 

Increment reached by counter 1 

End of 1st test interval 

Increment reached by counter 1 

Increment reached by counter 1 

Increment reached by counter 1 

Increment reached by counter 2 

Increment reached by counter 1 


Measurement aborted by pressing /STOP/ 


u 
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3,4,5 EXAMPLE 5: ERROR MEASUREMENT WITH ALARMS 


W&G PRfi-1 06-flUG 86-Date of printout 

PRS 11 CCITT -Test signal: PRS 2-1 

CNT1 :F^CGDE ERR -Counter 1 counts code errors in F channel 


CNT2 :B^BIT ERR^TS = 01-Counter 2 counts bit errors in B channel 

REP.-'-t-MEAS: 02min00s-Measurement repetitive, test interval = 2 min 

ERR THRESHOLD: IE-6- c _ „ in -6 

ERR INCREMENT: 5E1 


•Error threshold 1 x 10“ 
■Error increment: 50 


I l 

TIME ICNT1 FICNT2 B 
I I 

16:09 I START 
:02 I 

16:09 I 50 1 (Tb) 
:26 II. 02-6 I 1.04- r 5’ 

16:09 I TNO 

:39 I 1MFRM 

16:09 I I 

: 43 I a 


16:09 I 100© ' 3T 

: 51 I 1.01-6 ll. m -5 

16: 10 | 150 1 # 47 

: 15 11.01-6 11.01-5 

16 : 10 I 158 1# 50 

: 19 11.00-611.01-5 

16; 10 THO FRMI 

: 24 i I 

16 :10 i l 

: 25 AA I 

16: 10 |# 510 1# 53 

: 25 13.01-6 I 1.00-5 

16 : 10 I# 5601# 69 

: 49 12.56-6 I 1.01-5 

16 : 11 I# 586 1# 77 

:02 12.38-6 I 1.00-5 

16:11 I 501 16 

:26 11.02-6 I 1.04-5 

16:11 I 1001 31 

:51 11.01-619.99-6 

16:12 I 1241 39 

:03 11.00-611.01-5 

16:12 I STOP 
: 03 I 


Start time 

^ Absolute number of errors 
^ Error rate 

Increment reached by counter 1 
Multiframe alarm for B receiver (start = ▼) 

End of alarm (A) 

- * Results from counter 2 cannot be evaluated before 

the end of the test interval 
Increment reached by counter 1 

Increment reached by counter 1 
Increment reached by counter 2 

Frame alarm for F receiver (start = ▼) 

End of alarm ( AA = multiple alarm, in this case, 
frame and multiframe alarms) 

>* The results from both counters were not evaluated 
before the end of the test interval 

I End of test interval 
Increment reached by counter 1 

Increment reached by counter 1 

Measurement aborted by pressing /STOP/ 
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n 

3,4.6 INFORMATION ABOUT THE PRINTER 

3,4.6,1 Printout of signalling diagrams 

When printing signalling diagrams the individual signal edges cannot be correctly printed if 
too large a scale is set or consecutive edges occur too quickTy. 

This is indicated by one or more horizontal lines between the scale and the first signalling 
diagram. 

The solution is to reduce the scale factor or to enlarge the section of the diagram. 

Edges which occur less than 2 ms apart cannot be analyzed, so that these horizontal lines are 
always displayed. 

W&G PRA-1 14.AUG 89 
SIGNALLING DIAGRAM 
F= TS=0i B: OFF 
RECI14.AUG 89 10=38 



TIMERS B F 

deba deba 



3.4.6,2 Printer memory overflow 

The printer memory can store up to 50 printed lines. If the memory overflows, a row of 
iis printed. Data received when the printer memory has overflowed is lost. 
Possible overflow causes are: 

- measuring intervals too short 

- large number of printer instructions (results, alarms etc.). 



u 
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3.5 APPLICATIONS 

3,5,1 BIT ERROR ANALYSIS ON 64 kBIT/s INTERFACES 

Either or both of the PRA's digital signal inputs (RXF, RXB) can be switched to 64 kbit/s oper¬ 
ation. These inputs are codirectional with a modulation rate of 256 kbaud to CCITT recommen¬ 
dation G.703. 

Although a codirectional generator output is not available it is still possible to measure on 
both the output and input sides of a 64 kbit/s interface. 

The input side of a 64 kbit/s interface can be indirectly measured using the following test set¬ 
up. First, the subscriber side output of the codirectional interface is linked to the PRA-l's 
input (Bu 30), see figure 3-24. The codirectional interface is selected from the general par¬ 
ameter menu for the receiver (RXF). 

A PRBS is inserted into the timeslot of the generated frame which corresponds to the position of 
the subscriber line card in the multiplexer. The PRA-l's output (Bu 32) is linked to the input 
of the demultiplexer. The test signal is then decoded. 

Next, a link is plugged across the subscriber side of the digital line card (figure 3-25). The 
test pattern generated by the PRA-1 thus runs through the demultiplexer and the input and output 
of the 64 kbit/s digital signal module. Taking the previous measurement into account, it is 
possible to determine if there are errors occuring on the subscriber side input of the digital 
line card. 



Figure 3-23 Test setup 1 
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2.048 Mbit/s 
Digital signal 


Figure 3-24 Test setup 2 
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4 REMOTE CONTROL 


4.1 INTRODUCTION 

The PRA-1 PCM frame analyzer is microprocessor-controlled. All the functions and parameters of 
the instrument can be set manually, or by remote control from a desk-top computer or process 
controller. 

For this purpose, a remote control board is fitted to the instrument. This interface conforms 
to the DIN IEC 625 standard for a byte-serial bit-parallel interface system for measuring in¬ 
struments, which is identical electrically with the IEEE 488/78 or HP-IB systems commonly fitted 
to computers and measuring equipment. The only difference between the systems is the type of 
connector that is used. By means of adaptors, it is possible to link a computer and up to 15 
different instruments from various manufacturers together to form a powerful, multi-purpose test 
system. 

When choosing a controller (computer) for the system, certain points must be considered, such 
as: which IEC bus functions are implemented (see 4.2.4), data transmission speed, programming 
facilities, memory size, and so on, in order to produce a test system which works properly. 

All the instruments are connected in parallel onto the IEC bus, and controlled by a single con¬ 
troller. Data traffic on the IEC bus is in ISO 7 bit (ASCII) code. 

The instruments connected to the IEC bus can output results and status data onto the bus 
(TALKER) or receive program instructions from the bus (LISTENER). More than one instrument can 
act as LISTENER but only one instrument can act as TALKER at a given time. 

If you already know how to operate the instrument manually (see section 3 of this manual) and 
understand the general characteristics of the IEC bus (see IEC 625 interface bus brochure, order 
no. 6390/00.39), this will be of great help when you come to program the PRA-1. 

Wandel & Goltermann can also supply turnkey systems, i.e. complete, ready-to-run installations, 
so that you don't need to worry about the electrical and mechanical characteristics or the func¬ 
tions and programming of the various instruments. 


4.2 CONFIGURATION 

Figure 4-1 shows an automated test system, comprising the minimum of a PRA-1 and a controller, 
connected via the IEEE 488 interface system. Suitable adaptor cables and interface adaptors are 
available for the IEC 625 and HP-IB systems (see figure 4-6). 

The interface boards must first be fitted to the controller (e.g. HP-85) and the PRA-1, and the 
instrument addresses set before the system is connected using suitable cables. The sections 
which follow deal with the various precautions and settings which are required to produce a cor¬ 
rectly functioning test system. 








4-2 


controller 


PRA-1 

IEC 

interface 

cable, K 420 or K 421 

IEC 

interface 



-bidirectional interface - 

data transmission 

figure 4-1 Minimum configuration: PRA-1 and controller 


4.2.1 IEC BUS BOARD, BN 958/21 

The IEC bus board, BN 958/21 must be fitted to the PRA-1 if it is to be operated as part of an 
automated test system. The board can easily be retrofitted by removing a blanking panel on the 
back of the instrument and sliding the IEC bus board into the slot. 

THE FOLLOWING POINTS SHOULD BE OBSERVED WHEN RETROFITTING OR SETTING THE IEC BUS BOARD TO AVOID 
DAMAGE TO THE CIRCUITS 

Semiconductor components used in the PRA-1 can be damaged or destroyed by static discharges. 

As it is possible that you have a very much higher electrical potential than the instrument, it 
is important to observe the following precautions. 

• Switch the instrument off using its ON/OFF switch. Do not unplug it from the mains, so that 
it remains earthed. 

• Touch any bare metal part of the instrument so that any static charge you may be carrying 
will be discharged to earth. 

• The IEC bus board is supplied in conductive packaging. Do not remove it from packing until 
you are ready to build it into the instrument. 

• Always carry the circuit board in conductive packaging and never directly in the hand. 

• Whenever resuming work on the instrument, make sure you discharge any static charge you may 
be carrying. 

Before fitting the IEC bus board, check that the solder links are as shown in figure 4-2, and 
that the CLR switch is correctly set. 

CLR switch function: 

If the IEC bus command -IFC (interface clear) is also intended to clear the instrument as well 
as the interface, the CLR switch on the interface board should be set to ON. This causes a DCL 
(device clear) and a GTL (go to local) to be issued in response to the IFC command. Any stored 
settings will not be erased by this procedure, however. 

BN 958/21 interface board (IEEE connector) 

This board is fitted with a 24 way Amphenol connector, and conforms to IEEE 488. The pin con¬ 
nections are shown in figure 4-6 (right hand side). 
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Important: 

Controllers having integral disc drives, such as the HP 9816, may cause system booting errors 
if the disc drive and the PRA-1 share the same IEC bus controller interface. This will only oc¬ 
cur if the CLR switch is set to ON and the PRA-1 and the controller are switched on at the same 
time. Due to a time-out condition, the controller repeatedly sends an IFC signal, which prevents 
It from loading the BASIC operating system from the disc. 

The problem can be solved by either: 

- setting the CLR switch to OFF 

- switching-on instrunents having the CLR switch in the ON position at least 15 seconds after 
the controller (timing relay can be used), or 

- fitting a second IEC bus controller interface (option) for the measuring instruments, and 
choosing another select code. 




1) shown in the ON position 


Figure 4-2 


IEC bus board for the PRA-1, BN 958/21, showing the locations of solder links, the 
address switch and the parallel poll switch 
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4,2.1.1 Instrument address 

Each instrument in the system must have a unique address so that the controller can talk/listen 
to each instrument. The address for the PRA-1 is set with the instrument switched off using S 1 
on the interface board. The address is set to 8 in the factory. 


Example: setting up address 10 (decimal) = 01010 (binary) 



Position A5 A4 A3 A2 A1 

Setting 0 10 10 —--- m- 8 + 2 = 10 

Value 16 8 4 2 1 

Figure 4-3 Setting up the instrument address 

It is very important to ensure that no two instruments in the same system have the same ad¬ 
dress^ and that no instrument has the address of the controller (e.g. 21 for HP controllers). 
There are 30 addresses available (per interface), however no more than 15 instruments can be 
connected together to form a system. Switches 6 to 8 should initially be set to the OFF pos¬ 
ition. 


4.2.1.2 LON, TON and SC switch functions 
LON. TON 

The listen only (LON) and talk only (TON) interface functions allow a minimal system configur¬ 
ation to be set up which does not require a controller. 



LON = ON 
TON = OFF 
SC = OFF 

Figure 4-4 Minimum configuration for a test system 


LON = OFF 

TON = ON - Direction of transmission 

SC = OFF 


1) If one interface is used. 




4-5 


In this special operating mode, any instrument addresses which may have been set are ignored, 
and so it is not necessary to ensure that the addresses are set correctly with respect to each 
other. 

This minimal system is always specially designed for a particular application. It is not poss¬ 
ible for the devices to exchange data as data can only flow in one direction; for this reason: 

INSTRUMENTS MADE BY HAMPEL GQITERMANN 

DO NOT USE THIS FUNCTION 


SC 

The PRA-1 is not fitted with the system controller function (SC), so the SC switch should 
always be in the OFF position. 

SC = OFF 


4.2,1,3 Setting the parallel poll 

The parallel poll function which is implemented on the IEC bus board, BN 958/21, enables the in¬ 
strument to put a status bit on to one of the lines DIO 1 ... DIO 8 in response to a parallel 
poll from the controller, without first needing to be addressed as a talker. 

This allows the simultaneous identification of up to eight instruments connected to the bus 
which may have sent a SRQ (service request) to the controller. The data line which will be used 
by the instrument in the event of a parallel poll is set using S 2 with the instrument switched 
off (see figure 4-2). 

Example: Parallel poll response on DIO 5 


ON 

OFF 


1 2 3 I, 5 6 7 8 

BBBBflfiBB 


Parallel poll switch S 2 


Only position 5 is switched on. The status of the 
data lines is interpreted as a binary pattern and 
read in as 2 5 "* as a control variable. 


Figure 4-5 Setting the parallel poll switch 

Once the address and (if required) the parallel poll function have been set, the bus board can 
be fitted into the slot in the back panel and fixed in place with two screws 1 ^. The instrument 
can then be connected into the bus system using the IEC bus cable, as detailed in section 

4.4.2. 


1) These screws must be fixed tightly; good earth connections will help to eliminate inter¬ 
ference on the IEC bus system. 
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Note: Some controllers (such as HP 9816) automatically make a parallel poll each time the main 
memory is addressed. If the PRA-1 and the main memory share the same line for the paral¬ 
lel poll reply, this may lead to problems. 

Remedy: Change the parallel poll setting of the PRA-1. If this is not possible due to 
the fact that all the lines are in use or the setting for the main memory is unknown, set 
all the parallel poll switches on the PRA-1 to OFF. 

If one then carries out a parallel poll with the controller, the connected device (mass 
storage) acknowledges with its parallel poll bit. The HP 9816's addresses and its paral¬ 
lel poll bit are related in the following way: 


HP-IB address 

PPOLL bit 

DIO line 

0 

7 

8 

1 

6 

7 

2 

5 

6 

3 

4 

5 

4 

3 

4 

5 

2 

3 

6 

1 

2 

7 

0 

1 


4.2.2 BUS CONNECTIONS 

The IEC bus board is fitted with a 24 way connector; connections are as shown in figure 4-6. 
Cables in various lengths are available to connect the instrument to the system (K 343 = 1.2 m 
or K 344 = 2.0 m). The maximum cable run between instruments must not exceed 4 metres. 




Figure 4-6 Pin connections for the bus connector of the PRA-1 





<IEC 625> system 
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Instrument with 24-way IEEE 480/<IEC 625> 
IEEE 488 connector adaptor, e.g. S 832 


I 

I 

00 


LU 

LU 

UJ 



Instrument with 25-way 
<IEC 625> connector 


<IEC 625>/IEEE 488 
adaptor, e.g. S 834 


Figure 4-7 Connecting IEC and IEEE systems together 

Up to 15 instruments can be connected to the same bus system, the total length of which must not 
exceed 20 metres (see DIN <1 EC 625> standard, part 1,§31.1, p.66 and §39, p.71). 

It is possible to use interface couplers (2-wire or 4-wire connections) or modems to extend the 
length of the bus system if required. 

The pin connections for the 24 way Amphenol connector of the IEEE-488 system are shown in 
figure 4-6 (right); the DIN <1 EC 625> 25 way connector is shown in figure 4-6 (left). 
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4.2.3 PRA-1 INTERFACE FUNCTIONS 

The following tables give an overview of the interface functions corresponding to the DIN 
<1 EC 625> standard which have been implemented in the PRA-1. The abbreviations used for the 
various functions are described in detail in the <1 EC 625> interface bus brochure, order no. 
6390/00.39. 


Function 

Comments 

SH 1 Source Handshake 

Ful1 implementation 

AH 1 Acceptor Handshake 

Full implementation 

T 6 Talker 

All functions except TON (Talk only), see 4.2.1.2 

L 4 Listener 

All functions except LON (Listen only), see 4.2.1.2 

SR 1 Service Request 

Full implementation 

RL 1 Remote/Local 

Full implementation. Manual operation blocked by LLO command. 

PP 2 Parallel Poll 

Function activated with switch 

DC 1 Device Clear 

Ful1 implementation 

DT 1 Device Trigger 

Ful1 implementation 

E 1 - 

Open collector line driver 


cf: DIN <1 EC 625>, part 1 


Table 4-1 List of implemented interface functions 


4.2.4 CONTROLLER INTERFACE FUNCTIONS 

The use of the HP computer recommended by us will guarantee problem-free operation of the IEC 
bus system and simple, rapid programming of our remote controlled instruments. 

Other computers can, of course, be used for this purpose if they are fitted with the IEC bus 
interface. However, it must first be ascertained whether the computer in question can handle all 
of the necessary controller functions (see table 4-2). This information will be found in the 
computer handbook or can be obtained directly from the manufacturer. 


Function 

Description 

SH 1 Source Handshake 

Full implementation 

AH 1 Acceptor Handshake 

Ful1 implementation 

T 6 Talker 

All functions except TON 

L 4 Listener 

All functions except LON 

SR 1 Service Request 

Full implementation 

DC 1 Device Clear 

Full implementation 

DT 1 Device Trigger 

Full implementation 

E 1 

Open collector line driver 


cf:. DIN <1 EC 625>, part 1 


Table 4-2 Interface functions required for the control computer (controller) 




4-9 


4.3 PROGRAMMING THE PRA-1 

An HP-85 desk-top computer is used as controller in all the examples in this manual. If you are 
using a different type of computer, refer to the computer handbook for information about the IEC 
bus commands which are available. 

4.3.1 FAMILIARISATIQN WITH PRA-1 PROGRAMMING TECHNIQUES 

If you are already familiar with programming techniques, you can use the detailed program 
examples to help you understand the device dependent messages for the PRA-1. 

Otherwise, please use the example described below which takes you* through the first steps in 
programming the PRA-1. 

An HP-85 with 16k extension is used here as controller. The controller is also fitted with an 
I/O ROM and the 82937A IEC bus interface. 

4.3.1.1 Computer interface and instrument addresses 

Set up and reset the PRA-1 as described in 4.1 and 4.2. The interface select code is set with 
an internal switch to 7. The Instrument (or device) address is set with the address switch on 
the PRA-1 interface board (see 4.2.1.1). It should be set to 01. 

The instrument is addressed via the IEC bus using the device selector, which is made up from 
the select code and the device address. In this example, the device selector is: 

7 and 01 = 701 

4.3.1 .2 Device setting string format 

The example below shows the format of the data string used for setting the PRA-1: 



OUTPUT 701; ”EM0:CT1 INO ER01," 

\ . n iT, 


Root, 
mode or 
parameter 
1 ist. 


Root 

delimiter 


inserted between 
each setting). 


Settings made 
using the root 
(a space is 


Delimiter 
- causes settings 
to be executed. 
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4,3-1.3 Example program 


No. 

IEC command 

Basic statement 

(HP 85) 

PRA-1 activity; 

notes 

*1 

Reset IEC interface 

RESET 7 


*2 

Remote enable (REN) 

REMOTE 701 

Instrument in remote control 

mode, all keys except LOCAL 

disabled 

*3 

Initialise 

software 

CLEAR 701 

All registers and memories 
reset, setups not erased 

*4 

Basic setting 

OUTPUT 701;"GS," 

Instrument assumes basic setting 

*5 

Set RX code AMI 

OUTPUT 701;"GP1:CD2," 

RX code displayed 

*6 

Set TX code AMI 

OUTPUT 701;"GP3:CD1 

TX code displayed 

*7 

Error insertion 

l*10E-3 code errors 

OUTPUT 701;"TX:I El13," 

Display shows code error 

insertion value set 

*8 

Set error measure¬ 

OUTPUT 701; 

Display shows measurement 


ment time period 

"EM0:TM100001,'' 

interval of 1 second 

*9 

Set RX counter 1 for 

OUTPUT 701; 

Display shows measurement mode 


backward channel and 

set code error counter 

"EM0:CT1 INO ER01 

and settings selected 

*10 

Start measurement 

OUTPUT 701;"EMO:SA," 


11 

Wait till end of 

measurement 

WAIT 2000 


*12 

Read counter 1 

OUTPUT 701;"EM2:CT1 


*13 

Read counter value 

into computer 

ENTER 701 USING "#,K"; 

Cl* 


*14 

Display counter result 

DISP Cl* 


15 

Go to local 

operation 

LOCAL 701 

Green LED LOCAL lights. 

Keyboard enabled 

*16 

End of program 

END 



* If the computer is In command mode (tracking mode) the above 
entered one at a time manually. The advantage of this method 
strument reacts to each basic command. 


program instructions can be 
is that you can see how the 


in- 


Table 4-3 Example program 
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4.3.2 IMPORTANT NOTES ON PROGRAMMING 
Input errors 

If you make a mistake when entering a command into the computer and the computer sends this in¬ 
correct Instruction to the Instrument, the instrument will output an SRQ. An input error will 
result in bits 0 and 5 of the status byte being set to TRUE. The status byte can be read out 
using the SPOLL command. 

important: Each time an input error is received, the microprocessor in the PRA-1 starts an in- 
terrupt routine . This means that the PRA-1 will no longer respond to commands from 
the controller. To clear the interrupt, the input error* must be read out, using the 
following sequence of commands: 

OUTPUT 701; "ER:I," 

ENTER 701; 15 

DISP 701 "IEC error no.: ";I5 

All the error numers are listed in 4.5.1. 

Not e; When programming the PRA-1 for the first time, it is a good idea to enter this group 

of read-out commands after each setting Instruction in the program so that input er¬ 
rors are detected and notified. The error numbers which are output (see table 4-4 in 
4.5.3) tell you exactly where the error is in the program word. 

Setting errors: 

A setting error occurs when you enter a parameter which cannot be processed by the PRA-1. An 
SRQ is not output. The error number (see 4.5.2) is read out using the following commands: 

OUTPUT 701; "ER:E," 

ENTER 701; Eg 

DISP 701 "Setting error no.: ";E$ 


4 .3.3 THE STATUS BYTE 

You can determine the status of the PRA-1 at any time by means of a serial poll from the con¬ 
troller. In response to the SPOLL, the PRA-1 transmits the status byte to the controller. For 
the HP-85, the serial poll instruction is S = SPOLL (701). 

The meanings of the individual bits of the status byte are given in figure 4-8 below. 

Note: In some controllers, the bits of the status byte are numbered from 1 to 8 instead of 0 
to 7. This will have to be remembered when you program the basic statement into the con' 
troller in order to determine if a particular bit is TRUE or FALSE. 


Status byte: 



Figure 4-8 The status byte 
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4.4 DEVICE DEPENDENT MESSAGES 

All device dependent messages are arranged in a tree-like structure. 


4,4.1 THE PROGRAMMING TREE 

Every setting string starts with the selection of a mode (keypad area 3) or a parameter list 
(keypad area 4). The mode or parameter list is selected by a root (program word) and terminated 
with a col on (:). 

The string continues with the program words which can be selected when this particular root has 
been chosen. Several different possibilities are available for most program words. These dif¬ 
ferent possibilities are selected by adding a number to the program word. 


4.4.1,1 How the setting string is formed 
Forming a program word 

The program words are set out in tables. The table heading gives the meaning of the program 
word code. The basic settings of the instrument are given in the last line of the table. The 
following example shows how these tables are constructed: 


SN 

d 

b 

b 

b 

b 

i 

SIGNALLING 


0 






external 


1 






internal 



X 

X 

X 

X 

signalling word 


1 

1 

1 

1 

1 

basic setting 


program 


decimal 


binary 


terminator 

-► program word: | 

SN11010, 

word code 


data 


data 





SN 


1 


1010 






Forming a setting string 

The example of an error measurement which follows shows how several program words can be con¬ 
catenated to form the so-called setting string. A tree structure is given for each root program 
word which shows the order in which the program words can be entered. 

Example: 



Root: 


EMO: 


error measurement {ERR MEAS) 


The following program words can then be entered: 
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1 

Settings 


Initial settings (only if CT and IN change): 

CT1 

COUNTER 1 

CT2 

COUNTER 2 

L-j-J 

= setting: counter 1 

CT1 


_____——----- 

IN 

d 

.] 

JNPUT 


0 

1 

j 

forward channel, input 
backward channel input 


0 

1 

basic setting, counter 1 switched in forward channel 
basic setting, counter 2 switched in backward channel 

i 



IN 1 

= setting: forward channel input 


j 


Further settings: 


TM 

d 

d 

d 

d 

d 

d 

9 

Measurement time and type (TMEAS) 


0 







REPEAT 


1 







lx 


2 







MANUAL* 



0 






minutes and seconds 



1 






hours and minutes 



2 






days and hours 




X 

X 



00,..99 minutes or seconds 






X 

X 


00...59 minutes or seconds/hours or minutes 






X 

X 


00...23 days or hours 


0 

0 

0 

0 

1 

0 

basic setting: REPEAT, measurement time 10 s 


I 







TM 

0 

0 

0 

1 

1 

0 


= setting: REPEAT, 1 min 10 s 


* If MANUAL measurement is selected, there is no need to enter any timing information. 


u 
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" 

d 

d 

E 

error type (ERROR) 


0 

0 

OFF 


0 

1 

CODE ERR 


0 

2 

FAS bit 


0 

3 

FAS WORD 


0 

4 

CRC 


0 

5 

CRC MFAS 


0 

6 

MFAS WORD 


0 

7 

EXT 


0 

8 

bit/64k specify TS (depends on frame type) 


0 

9 

bit/2M 


1 

0 

bit/2M+FRM 


1 

1 

BLK/64k specify TS (depends on frame type) 


1 

2 

BLK/2M 


1 

3 

BLK/2M +FRM 


-T- 

0 

basic setting, counter 1 and counter 2 OFF 


ER 0 1 


- setting: count code errors 



d 

d 

: 

timeslot (TSLOT) 


X 

X 

00...31 depends on frame type 


TS 1 0 


s setting: timeslot 10 


SA 

a 

START 

SA 

setting: start measurement 


Setting string 

The program words selected above form the following setting string: 

OUTPUT 701; "EM0:CT1 INI TM000110 ER01 TS10 SA," 

The setting string Is formed from the root and the branch program words. The root program word 
is separated from the branch program words by a colon; the branch program words are separated 
from each other by spaces. The coma at the end of the string ensures that the string is 
executed. 


4.4.1.2 Overview of program words arranged in alphabetical order of root words 


General functions (not selected via a root word); 

SA START 

SO STOP 

LD LED OCTET 

GS GENERAL RESET 






AF: auxiliary function (AUX FUNCT) 

TL TEST LOOP 
TR TIMER 
EA EQUIPSTART 

EO EQUIPSTOP 
SD SETDATA 
SC SETCLOCK 

CK read out real time (CLOCK) 

SA START selftest 

SF select selftest function (^ELFTEST FUNCTION) 


AM: 

alarm monitor (ALARMMONIT) 


CL 

clear memory (CLEAR) 


AF 

ACTUAL FORWARD alarms 


AB 

ACTUAL BACKWARD alarms 


MF 

MEMORY FORWARD alarms 


MB 

MEMORY BACKWARD alarms 

CN: 

printer conditions (CONDITIONS) 


PR 

switch printer on/off (PRINT) 


EV 

EVALUATION 


DM: DATA MODE 

FD field delimiter (FJELDDELIM) 
BG delimiter 
KZ code 

AZ switch display on/off 


EMO: 


error measurement (ERR MEAS) 

TM measurement time and type (TMEAS) 

CT1 COUNTER 1 

CT2 COUNTER 2 

IN INPUT selection 

ER ERROR type 

TS timeslot (TSLOT) 

SA SJART measurement 
SO STOP measurement 

DM DEGRADED MINUTES 

ES ERRORED SECONDS 

SS SEVERELY ERRORED SECONDS 


EMI: pattern delay (ERR MEAS) 

IN JNPUT 
TS TIMESLOT 

SA START pattern delay measurement 
















4-16 


EM2: 

reac 

out error measurement results (ERR MEAS) 


TB 

no, of bits per test interval (TBIT) 


TF 

no. of frames per test interval (TFRAME) 


TE 

elapsed time (only possible in MANUAL mode) (TELAPSED) 


CT1 

read out COUNTER 1 


CT2 

read out COUNTER 2 


EF 

read out ERROR FREE SECONDS 


ES 

read out ERRORED SECONDS 


SE 

read out SEVERELY ERRORED SECONDS 


DM 

read out DEGRADED MINUTES 


US 

read out UNAVAILABLE SECONDS 


AS 

read out ALARM SECONDS 


RA 

read out average error rate (RATE AVERAGE) 


SI 

read out sum of intervals (SUM INTERVALS) 


SF 

read out sum of error-free intervals (SUM EFI) 


TD 

read out HME _DELAY between TX and RX patterns 

EVO: 

evaluate signalling events (SIGN EVA EVENT) 


TB 

set time t when the EVENT table is to be read out (TIME BEGIN) 

EV1: 

time 

difference measurement (EVALUATION t^ 2 ) 


TI 

set tj and t 2 (TIME) 


IN 

INPUT selection 


BT 

signalling BIT selection 


SL 

edge (SLOPE) 


NR 

edge NUMBER 


TD 

read time difference tj 2 (TDELTA) 

j EV2: 

time 

difference deviation measurement (EVALUATION T'DISTOR) 


TI 

measurement between t^ and t 2 (TIME) 


IN 

INPUT selection 


BT 

signal 1ing BIT 


SL 

edge (SLOPE) 


NR 

edge NUMBER. 


TN 

set nominal time (TNOMINAL) 


DP 

set positive tolerance value (DELTAPOSITIVE) 


DN 

set negative tolerance value (DELTANEGATIVE) 


TD 

read out time difference deviation (TDIST) 

EV3: 

pulse 

duration (EVALUATION PULSE DURATION) 


IN 

INPUT selection 


BT 

signal 1ing BIT 


PY 

pulse POLARITY 


NR 

pulse NUMBER 


PD 

read out puise width (PDELTA) 


vJ 








4-17 


EV4: 

pulse 

counting (EVALUATION PULSE COUNTING) 



IN 

_I_NPUT selection 



BT 

signal ling BI_T 



PY 

pulse POLARITY 



PC 

read out pulse count (PCOUNT) 


EV5: 

pulse 

distortion (EVALUATION P'DISTOR) 



IN 

J_NPUT selection 



BT 

signalling B_IT 



PY 

pulse POLARITY 



NR 

edge NUMBER 



TN 

set nominal time (TNOMINAL) 



DP 

set positive tolerance value (DELTAPOSITIVE) 



DN 

set negative tolerance value (DELTANEGATIVE) 



PD 

read out deviation from nominal pulse width (PDIST) 


FM: 

FREQUENCY MEASUREMENT 



SL 

SELECT MEASUREMENT 



FQ 

FREQUENCY 



DF 

DELTA FREQUENCY (frequency deviation from nominal) 



SA 

START measurement 



SO 

STOP measurement 


GPO: 

GENERAL PARAMETER CONFIGURATION 



CF 

CONFIGURATION 


GP1: 

GENERAL PARAMETER RXF 


GP2: 

GENERAL PARAMETER RXB 



IM 

input .IMPEDANCE 



CD 

RX CODE 



FR 

FRAMETYPE 



CR 

CRC 


GP3: 

GENERAL PARAMETER TX 



IM 

output IMPEDANCE 



CD 

TX CODE 



CL 

set CLOCK 



FR 

FRAMETYPE 



CR 

CRC 



FA 

frame alignment signal (FAS) 



NF 

not frame alignment signal (NOTFAS) 



MF 

multiframe alignment signal (MFAS) 



NM 

not multi frame alignment signal (NOTI1FAS) 



SN 

SIGNALLING 



CM 

CRC bits in MFAS (CRCMFAS) 



l T 

idle channel signal (J_DLETS) 



IS 

idle channel signalling (J_DLE_SIGNALLTNG) 
















4-18 


LM 

LEVEL MEASUREMENT 


IN 

INPUT selection 


TS 

TIMESLOT selection 


SP 

SPEAKERVOLUME 


LV 

read out LEVEL 


PK 

read out PEAJ<L0AD 


OF 

read out CODER OFFSET 


O' 

Ll_ 

read out FREQUENCY 


OP 

set timeslot for OUTPUT 2 


ss 

SPEAKER SIGNAL ^ELECTION (F, B or F+B) 

PM: 

fANEL MEMORY 


ST 

STORE 


RL 

RECALL 


CL 

CLEAR 


LS 

LIST 

RC: 

RECORD signalling events 


FM 

record forward channel signalling (F_0RWj40DE) 


BM 

record backward channel signalling QBACKWMODE) 


FT 

forward channel timeslot (FTIRWTS) 


BT 

backward channel timeslot (BACKWTS) 


MM 

MEMORY mode 


SA 

START measurement 


SO 

STOP measurement 


DA 

DELAY START 


DO 

DELAY STOP 


TA 

TRIGGER START 


TO 

TRIGGER STOP 

SC: 

oscilloscope setting (SCOPE) 


TI 

sweep TIME/division 


TM 

expanded sweep time/division (TMAGNIF) 


DL 

DELAY time (expanded) 


MG 

expand (MAGNIFIER) 


MK 

display markers (MARKJ 


TE 

TEST functions 


SA 

SHIFT marker A 


SB 

SHIFT marker B_ 

TX: 

TX 

SIGNAL and RX pattern 


MD 

MODE TS 


TT 

TX timeslot (TTSLOT) 


SG 

TX SIGNAL and RX pattern 


DW 

DIGITALWORD 


WL 

WORDLENGTH 


RX 

RX PATTERN 


IE 

insert error (j_NSERTERR) 


u 








PRA-1 program words; SA, SO, LD, GS 4-19 


General functions 


The general functions do not require a root word- 


SA 

> 

START 

SO 

* 

STOP 

LD 

d 

, LEDOCTET 


0 

FAS 


1 

FAS 


2 

MFAS 


3 

CRC-MFAS 


4 

TEL 


5 

OFF 



- 

GS 

* 

GENERAL RESET 1 





































4-20 PRA-1 program words; AF: TL, TR, EA, EO 


4.4.2 PROGRAM WORDS IN ALPHABETICAL ORDER OF ROOT WORDS 


AF: 



root word: 


AF: 


auxiliary functions (AUX RJNCT) 


The following program words can then be entered: 
Settings: 


TL 

d 

d 

* 

TEST LOOP 


0 



TX RXF off 


1 



TX RXF on 



0 


TX RXB off 



1 


TX RXB on 


0 

0 

basic setting: RXF OFF and RXB OFF 


TR 

d 

> 

TIMER 


0 

OFF 


1 

lx 


2 

repetitive 


0 

basic setting: TIMER OFF 


EA 

d 

d 

d 

d 

, start timer (DQUIPSTART) 


h 

h 



hours 



m 

m 

minutes 

0 

0 

0 

0 

basic setting: O.OOh 


EO 

d 

d 

d 

d 

, stop timer (£QUIPST0P) 


h 

h 



hours 



m 

m 

minutes 

0 

0 

0 

1 

basic setting: 1 min 


WINDSOR TRAN3?^3r 


TERMINAL 
























































PRA-1 program words; AF: SD, SC, CK, SF 4-21 


AF 


SD 


SETDATE 


Monday 


Sunday 


day of month (1 ... 31) 


January 


December 


year 


SC 

d 

d 

d 

d 

d 

d 

, SETCLOCK 


X 

X 





hour 



X 

X 



minute 





X 

X 

second 


Example: basic setting 


OUTPUT 701; "AF: TLOO TRO EA0000 E00001," 


Output 


) 


CK 


read out real time (jCLOCK) 


The time is output with the following format: 
day of month, month, year, hour, minute, second 


Example: 21, 07, 86, 09, 08, 50 


SF 

d 

d 

d 

d 

d 

d 

1 

Select SELFTEST FUNCTIONS 


0 






Buzzer test OFF 


1 






Buzzer test ON 


0 





LED test OFF 


1 





LED test ON 



0 




Display test OFF 



1 




Display test ON 




0 



Printer test OFF 




1 



Printer test ON 





0 


Error measurement test OFF 





L 


Error measurement test ON 






0 

Level measurement test OFF 






1 

Level measurement test ON 


SA 


START selftest 


i) 


i) A SRQ is issued at the end of the selftest. The selftest information can be read out without 
any further program word. 

Output format: d d 

|*»-not used 


u 


Error measurement 
Level measurement 


0 = selftest passed 
1 = selftest failed 















































































4-22 










■ 






PRA-1 program words; AM: CL, AF, AB, MF, MB 4-23 


tree structure: 



AM: 


root word: 


AM: 


alarm monitor (ALARMMONIT) 


The following program words can then be entered: 


Setting 


CL 

d 

d 

d 

t 

CLEAR alarm memory 


0 



clear memory (distant alarms are not cleared) 


1 



retain memory 



0 


clear MUX memory 



1 


retain MUX memory 




0 

clear PRS SLIP 




1 

retain PRS SLIP 


Outputs 


AF 

d 

d 

d 

d 

d 

1 * 

actual forward channel alarms 


X 

X 

X 

X 

X 

The decimal output must be converted to binary. 

The meanings of a 1 in the binary number are given 
in the form of a 16 bit word (see below). 


| AB 

d 

d 

d 

d 

d 


actual backward channel alarms 


X 

X 

X 

X 

X 

The decimal output must be converted to binary. 

The meanings of a 1 in the binary number are given 
in the form of a 16 bit word (see below). 


MF 

d 

d 

d 

d 

d 

t 

stored forward channel alarms 


X 

X 

X 

X 

X 

The decimal output must be converted to binary. 

The meanings of a 1 in the binary number are given 
in the form of a 16 bit word (see below). 


MB 

d 

d 

d 

d 

d 

1 

stored backward channel alarms 


X 

X 

X 

X 

X 

The decimal output must be converted to binary. 







The meanings of a 1 in the binary number are given 







in the form of a 16 bit word (see below). 


16 bit word alarm information: 




DSf 

DST 

OCT 

PATT 

.. 0 .. 

AIS 

AIS 

NO [ CRC 

NO EXT 

NO 

AIS 

NO 



MFR 

FRM 

SLIP 

SYNC 

TS xx 

TS xx 

TS 16 

MFR j MFR 

8kHz 

FRM 

2M 

SIG 





















































































4-24 




) 



sj 



PRA-1 program words; CN: PR, EV 4-25 


CN: 


tree structure CN: 



PR EV 


Root word: 


CN: 


PRINTER CONDITIONS 


PR 

d 

» 

PRINTER on or off 


0 


OFF 


1 

ON 


EV 

d 

d 

d 

j 

EVALUATE 


0 




error threshold rate 


1 




error threshold count 


2 




error increment 


3 




all results 


4 




G.821 



X 


mantissa 0 to 9 0 = OFF 



X 

exponent 1 to 9 (in rate mode -1 to -9 
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i 





PRA-1 program words; DM: FD, BG, KZ, AZ 4-27 


tree structure: 



DM: 


root word: 


DM; 


DATA MODE 


The following program words can then be entered: 


Settings 


FD 

d 

d 

d 


output string field delimiter (FTELDDELIM) 


X 

X 

X 

ASCII character decimal code (e.g. 44 = ,) 


BG 

d 

, 

delimiter 


0 

input parameter without delimiter 


1 

input parameter with delimiter 


KZ 

d 

l 

code 


0 

1 

error number and result output without code 

error number and result output with code 


AZ 

d 

* 

display 


0 


display on 


1 


display off^ 


) 


T) The display is constantly updated while the program is running. Switching the display off 
can shorten the program run time considerably in many cases. 


u 














































4-28 pra- 1 program words; EMO: CT1, CT2, IN, TM 


EMO: 



root word: 


EMO: 


error measurement (ERR MEAS) 


The following program words can then be entered: 


Settings 

Initial setting (if CT and IN change): 


CT 1 

COUNTER 1 

CT 2 

COUNTER 2 


IN 

d 

3 

INPUT selection 


0 


forward channel input 


1 


backward channel input 


0 

basic setting: set counter 1 to forward channel 


T 

basic setting: set counter 2 to backward channel 


Further settings: 


TM 

d 

7 

d 

d 

d 

— 

d 


measurement time and type (TMEAS) 


0 







REPEAT 


1 







lx 


2 







MANUAL* 



0 






minutes and seconds 



1 






hours and minutes 



2 






days and hours 




7 

X 



00...99 set seconds/minutes 






X 

X 


00...59 set minutes/seconds or hours/minutes 






X 

X 


00...23 set days/hours 


0 

<r 

0 

... 

0 

1 

0 

basic setting: REPEAT, measurement time 10 s 


* If MANUAL mode is selected no timing information is required 





PRA-1 program words; EMO: ER, TS, SA, SO 4-29 


) 


ER 

d 

d 

> 

ERROR mode 


0 

0 

OFF 


0 

1 

CODE ERR 


0 

2 

FAS bit 


0 

3 

FAS WORD 


0 

4 

CRC 


0 

5 

CRC MFAS 


0 

6 

MFAS WORD 


0 

7 

EXT 


0 

8 

bit/64k specify TS (depends on frame type) 


0 

9 

bit/2M 


1 

0 

bit/2M+FRM 


1 

1 

BLK/64k specify TS (depends on frame type) 


1 

2 

BLK/2M 


1 

3 

BLK/2M+FRM 


0 

0 

basic setting: counter 1 and counter 2 OFF 


EMO: 


TS 

d 

d 

9 

timeslot (TSLOT) 


X 

X 

00..*31 depends on frame type 


Examples: counter 1 basic setting 

OUTPUT 701;"EMO:CT1 I NO ERO," 


counter 2 basic setting 
OUTPUT 701;"EMO:CT2 INI ERO," 


SA 

_START measurement 

SO 

jSTOP measurement 


) 


u 












































PRA-1 program words; EMI: IN, IS, SA 4-31 


n 


EMI: 


tree structure: 



root word: 


EMI: 

pattern delay measurement (ERR MEAS) 



IN 

d 

» 

JNPUT 


0 



input for forward channel 


1 



input for backward channel 




TS 

d 

d 

T 

TIMESLOT 


X 

X 

00 to 31 depending on frame type 



SA 

START a one-shot delay measurement 

i) 






1) The PRA-1 goes into the STOP state and issues a SRQ after making a single measurement 
result can then be read out. 


The 




































4-32 PRA-1 program words; EM2: CT1, CT2, TB, TF, TE, TD, EF, ES 


EM2: 



root word: 


EM2: 


read out results of error measurements (ERR _MEAS) 


The following program words can then be entered: 


Outputs 

Initial setting (only if CT changes); 


CT 1 

* 

read out COUNTER 1 

CT 2 

* 

read out COUNTER 2 

result format is identical with instrument display 


Output formats: 


TB 

) 

number 

of bits per test inveral (TBIT) 



format: 

: ddEdd 


TF 


numer of frames per test interval (TFRAME) 
format: ddEdd 


TE 


elapsed time (only possible in MANUAL mode) 
(TELAPSED) 

format: h h, m m, s s 


TD 


time delay between RX and TX patterns; 
result format "ddd.ddd" 

(TIME DELAY) 


i) 


EF 

> 

d 

read out error free seconds (ERRFREESEC) 



1 

interval result -- 

format ddd.ddd% 



2 

overall result 


ES 


3 

| read out errored seconds (ERRSEC) 


1 


interval result format ddd . dddd% 


2 


overal1 result 


1) The measurement is started with "EM0:SA,“. An SRQ is issued at the end of the measurement. 







PRA-1 program words; EM2: SE, DM, US, AS, RA, SI, SF 4-33 


SE 


t 

read out SEVERELY ERRORED SECONDS 


1 


interval result j format ddd<dddd % 


2 


overall result > 




DM 


9 

read out DEGRADED MINUTES 


1 


interval result j fomat ddd . dddd % 


2; 


overall result ) 




US 


9 

read out UNAVAILABLE SECONDS 


1 


interval result \ fonnat ddd . dddd % 


2 


overall result J 




AS 


9 

read out ALARM SECONDS 


1 


interval result \ format ddd<dddd % 


2 


overall result ) 




RA 

¥ 

average error rate over total time (RATEAVRG) 



format: d.ddE-d (same as display) 




SI 

1 

sum of intervals (SUMJNTV) 



format: dddddd.dd 



SF 

9 

sum of EFI (SUMEFI) 



format: ddd.dddd % 
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'i 


u 


u 



PRA-1 program words; EVO: TB 4-35 


tree structure; 


EVO: 


EVO: 


TB 


EVO: 


evaluate signalling events (SIGN EVA EVENT) 


The following program words can then be entered: 


TB 

d 

d 

d 

d 


d 

d 

d 

3 

read out EVENT table from time t onwards 


X 

X 

X 

X 

. 

X 

X 

X 


values between 0 and 9999.998 s may be entered 











in steps of 0.002 s 


The events are read out with the command 
ENTER (instrument address) 

and displayed on the computer VDU with DISPLAY command. Output format: 

ddddxddd , H H 

-backward channel 

-forward channel 

The time is output in decimal form and the forward and backward channel signalling events are 
output in hexadecimal form. 

TRIGGER (instrument address) 

This basic statement fetches the next value, which is read out using ENTER (instrument address) 
and displayed on the screen using a DISPLAY command. 

The TRIGGER comnand is executed almost instantaneously. The ENTER command should only be 
transmitted when the BUSY bit in the status byte is low. 

Programming example for HP 9816: 

TRIGGER 701 
REPEAT 
$=SP0LL(701) 

UNTIL NOT BIT(S,4) 

ENTER 701; Signaled) 

Note: If you set the starting value for reading out the table using TB, the instrument display 
will not always be updated. 




































PRA-1 program words; EV1: NR, TD 4-37 


1 NR 

d 

d 

edge NUMBER 

1__ 

X 

X 

edge number from 01 to 99 

0 

1 

basic setting: edge number 1 

0 

1 

t 2 basic setting: edge number 1 


EV1: 


Examples: t^ basic setting: 

OUTPUT 701; "EVl: Til INO BTO SL1 NROl,*' 


t 2 basic setting: 

OUTPUT 701; "EVl: TI2 INI BT1 SLO NR01," 


) 


Output 


TO , 


fetch time difference result (EVALUATION t^ 2 



VJ 


































4-38 PRA—1 program words; EV2: TI, IN, BT, SL 


EV2: 


tree structure: EV2: 

if TI is not to be changed TI 



IN BT SL NR TN DP 


TD 

DN 


root word; 


EV2: 


measurement of time difference deviation (EVALUATION T'DISTOR) 


The following program words can then be entered: 


Settings 

Initial setting (only if TI changes): 


TI 


TIME measurement between and t 2 


selected 
t^ selected 


Further settings: 


IN 

d 

3 

INPUT selection 


0 


forward channel signalling 


1 


backward channel signalling 


0 

t y basic setting: forward channel signalling 


0 

t^ basic setting: forward channel signalling 


BT 


signal ling JUT 


bit a 
bit b 
bit c 
bit d 


tj basic setting: bit b 


basic setting: bit b 


SL 

d 

3 

edge (SLOPE) 


0 


_J" rising edge 


1 


"1_ fal1ing edge 


1 

t 1 basic setting: falling edge 


T) 

basic setting: rising edge 




PRA-1 program words; EV2: NR, TN, DP, DN, TD 4-39 


NR 

d 

d 

> 

edge NUMBER. 


X 

X 

edge number from 01 to 99 


0 

1 

t^ basic setting: edge 01 


0 

1 

basic setting: edge 01 


TN 

d 

d 

d 

• 

d 

d 

d 

t set nominal time (TNOMINAL) 


X 

X 

X 

* 

X 

X 

X 

from 0.002 to 999.998 s In 0.002 s steps 







0 

basic setting: 0 s 


DP 

d 

d 

d 

• 

d 

d d 

1 

set positive tolerance value (DELTAPOSITIVE) 


X 

X 

X 

i 

X 

X X 

from 0.002 to 999.998 s In 0.002 s steps 







0 

basic setting: 0 s 


DN 

d 

d 

d 

B 

d 

d 

d 


set negative tolerance value (DELTANEGATIVE) 


X 

X 

X 

a 

X 

X 

X 

from 0.002 to 999.998 s In 0.002 s steps 








0 

basic setting: 0 s 


EV2: 


Example: tj basic setting: 

OUTPUT 701; "EV2: Til I NO BT1 SL1 NR01 TNO DPO DNO, 11 


t 2 basic setting: 

OUTPUT 701; "EV2: Til INO BT1 SLO NR01 TNO DPO DNO," 


Output 


TD 


fetch time difference result J'DISTOR 
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PRA-1 program words; EV3: IN, BT, PY, NR, PD 4.41 



BT PY NR 


root word: 


EV3: 


pulse width measurement (EVALUATION PULSE DURATION) 


The following program words can then be entered: 


Settings: 

Initial setting (only if IN changes): 


IN 

d 

l 

.INPUT selection 


0 


forward channel input 


1 


backward channel input 


0 

basic setting: pulse width in forward channel 


Further settings: 



NR 

d 

d 

1 

pulse NUMBER. 


X 

X 

a number between 01 and 99 may be entered 


0 

1 

basic setting: width of 1 st pulse measured 


Example: basic setting 

I OUTPUT 701; "EV3: INO BT1 PY1 NR01," 


Output: 


PD 


fetch pulse width result (PDELTA) 




















































) 


sj 



PRA-1 program words; EV4: IN, BT, PY, PC 4-43 



BT PY 


EV4: 


root word: 


EV4: 


pulse counting (EVALUATION PULSE COUNTING) 


The following program words can then be entered: 


Settings: 

Initial setting (only if IN changes): 


IN 

d 

t 

_INPUT selection 


0 


forward channel input 


1 


backward channel input 


0 

basic setting: pulse counting in forward channel 


Further settings: 


BT 

d 

1 

signal 1 ing BIT 


0 


bit a 


1 


bit b 


2 


bit c 


3 


bit d 


1 

basic setting: count signalling bit b pulses 


PY 

i 

d 


pulse POLARITY 

— 

0 


XL positive pul se 



1 


"LTnegative pulse 



1 


basic setting: count negative pulses 



Example: basic setting 

OUTPUT 701; "EV4: INO BT1 PY1," 


Output: 


PC 


fetch pulse count result (PCOUNT) 























































4-44 PRA-1 program words; EV5: IN, BT, PY, TN 


EV5: 


tree structure: 

if IN is not to be changed IN 

BT PY NR TN 

root word: 


pulse distortion (EVALUATION P'DISTOR) 


The following program words can then be entered 
Settlngs: 

Initial setting (only if IN changes): 


INPUT selection 

forward channel input 
backward channel input 



■ 


| IN 

E 

A 


Further settings: 


basic setting: pulse distortion measured in forward channel 


signalling JHT 


bit a 
bit b 
bit c 
bit d 

basic setting: pulse distortion of bit b 


pulse POLARITY 


-TLpositlve pulse 
"Lfnegative pulse 


basic setting: pulse distortion of negative pulses 


TN 

I 

QQBQQQ 

1 

set nominal time (TN0MINAL) 



DDBBB 

D 

from 0.002 to 999.998 s In 0.002 s steps 


Hill 

I 

basic setting: 0 s 















PRA-1 program words; EV5: DP, DN, PD 4-45 


DP 

d 

d 

d 

■ 1 

d 

d 

d 

i * 

set positive tolerance value (DELTAPOSITIVE) 


X 

X 

X 

* 

X 

X 

X 

from 0.002 to 999.998 s In 0.002 s steps 







0 

basic setting: 0 s 


EV5: 


DN 

d 

d 

d 

. 

d 

d 

d 

» 

set negative tolerance value (DELTAJiEGATIVE) 


X 

X 

X 

- 

X 

X 

X 

from 0.002 to 999.998 s In 0.002 s steps 








0 

basic setting: 0 s 


Example: basic setting 


OUTPUT 701; "EV5: INO BT1 PY1 NR01 TNO DPO DNO 


Output 


PD 


fetch deviation from nominal pulse width result 
P'DISTOR 


The first result is prepared by the PRA-1 with EV5:PD and read into the controller with 
ENTER PulsS. 


Output format: +1,0*345 


pulse no. pulse distortion (time in seconds) 


The result for every subsequent pulse is prepared with TRIGGER 701. Before the result can be 
read out by the controller the BUSY bit must be low. 

Program example: 

130 $=SP0LL(701) 

140 IF BIT(S,4) THEN 













































■) 





PRA-1 program words; FM: SL, FQ, DF, SA 4-47 


tree structure: FM 



SL FQ DF SA 


root word: 


FM: 


FM: 


input signal FREQUENCY MEASUREMENT 


The following program words can be entered after FM: 


SL 

d 

, SELECT measurement 


0 

RXF 'I 



1 

RXB 

> absolute frequency measurements 


2 

TX 



3 

i— 

X 

LU 

4- 



4 

RXF/RXB > 

1 


5 

RXF/TX 

> relative frequency measurements 


6 

RXB/TX J 

1 


Output: 


FQ 

i 

FRE£ENCY 


frequency output in format dddd.ddd kHz 


DF 

* 

deviation from nominal frequency (DELTA FREQUENCY) 


delta frequency output in format ddd ppm 


SA 


START measurement 

i) 






1) A single measurement is made, after which the PRA-1 issues a SRQ. The results can then be 
read out. 











































J 




PRA—1 program words; GPO; CF 4-49 


I 

tree structure: 


GPO: 

CF 


GPO: 


root word: 


GPO: 


GENERAL PARAMETER CONFIGURATION 


The following program words can then be entered; 


CF 

d 

> 

CONFIGURATION 


0 

RXF/TX SEPARATED 


1 

RXF TX THROUGH TRANSPARENT 


2 

RXF TX THROUGH EXCL INSERT TS 


3 

RXF TX THROUGH ONLY SELECT TS 


0 

basic setting: RXF/TX SEPARATED 


n 

















-50 


PRA-1 program words; GP1:/GP2: IM, CD, FR, CR 


GP1: 

GP2: 

tree structure: 



root words; 

--- — ---- 1 

GP1; GENERAL PARAMETER RXF _ _ 

GP2: GENERAL PARAMETER RXB _ __ 

The following program words can then be entered: 


Settings: 


IM 

d 

H 

input JMPEDANCE 


0 

120 Q/BAL 


i 

> 5 kQ/BAL 


2 

75 Q/UNBAL 


3 

> 5 kQ/UNBAL 


2 

basic setting: 75 Q/UNBAL 




CD 

d 

9 

RX CODE 


0 


RXF/RXB OFF 


1 

HDB/2M 


2 

AMI/2M 


3 

NRZ/2M 


4 

RZ/2M 


5 

CODIR/64 k 


1 

basic setting: HDB/2M 



FR 

d 

9 

FRAMETYPE 


0 

CCITT 


1 

30 TEL CHN 


2 

31 TEL CHN 


3 

32 TEL CHN 


4 

UNFRAMED 


5 

CODIR/TEL CHN 


6 

CODIR/MFRM + SGNLG 


0 

basic setting: CCITT 




PRA-1 program words; GP1:/GP2: IM, CD, FR, CR 4-51 


CR 

d 

* 

CRC 


0 

ON 


1 

OFF 


1 

basic setting: OFF 


GP1: 

GP2: 


Examples: basic setting general parameter RXF 

r-- 

OUTPUT 701; "GPl IM2 CD1 FRO CR1," 


basic setting general parameter RXB 
OUTPUT 701; "GPl IM2 CD1 FRO CR1," 

















4-52 PRA-1 program words; GP3: IM, CD, CL, FR, CR 


GP3: 



root word: 


GP3: 


GENERAL PARAMETER TX 


The following program words can.then be entered: 


Settings: 


IM 

d 

1 

input .IMPEDANCE 


0 


120 fi/BAL 


2 


75 Q/UNBAL 


l 2 

basic setting: 75 Q/UNBAL 


CD 

d 

* 

TX _C0DE 


0 


HDB 


1 


AMI 


2 


NRZ 


3 


RZ 


0 

basic setting: HDB 


CL 

d 

» 

CLOCK 


0 

INT 


1 

EXT/2M 


2 

EXT/ 8 k 


3 

RXF 


4 

RXB 


0 

basic setting: INT 


FR 

d 

, 

FRAMETYPE 


0 


'CCITT 


1 


30 TEL. CHAN 


2 


31 TEL. CHAN 


3 


32 TEL. CHAN 


4 


UNFRM 


0 

basic setting: CCITT 


CR 

d 

i 

CRC 


0 


ON 


1 


OFF 


1 

basic setting: OFF 
















PRA-1 program words; GP3: FA, NF, MF, NM, SN, CM, IT, IS 4-53 


FA 

b 

b 

b 

b 

b 

b 

b 

b 

* 

frame alignment signal (FAS) 


1 

0 

0 

1 

1 

0 

1 

1 

basic setting 






NF 

b 

b 

b 

b 

b 

b 

b 

b 

3 

not frame alignment signal (NOTFAS) 


1 

1 

0 

1 

1 

1 

1 

1 

basic setting 






MF 

b 

b 

b 

b 

3 

multiframe alignment signal (MFAS) 


0 

0 

0 

0 

basic setting 






NM 

b 

b 

b 

b 

3 

not multi frame alignment signal (NOTMFAS) 


1 

0 

1 

1 


basic setting 







SN 

d 

b 

b 

b 

b 

3 

SIGNALLING 


0 









external EXT 


I 









internal INT 



X 

X 

X 

X ' 

signal ling word 


1 

1 

1 

1 

1 

basic setting 








! CM 

b 

b 

3 

CRC bits in MFAS (CRCMFAS) 


X 

X 


the last two bits can be set as required 



- 

cannot be set in basic setting as CRC is off 





IT 

b 

b 

b 

b 

t 

> b 

b 

b 

* 

idle channel signal QDLEJS) 


1 

1 

0 

1 

C 

) 1 

0 

1 

' basic setting 








IS 

b 

b 

b 

■ b 

9 

idle channel signalling QDLES.IGNALLING) 


1 

1 

1 

1 


basic setting 


GP3: 


Example: basic setting __ 

OUTPUT 701; "GP3: IM2 CDO CLO FRO CRO FA10011011 NF11011111 MFOOOO NM1011 SN11111 
IT11010101 ISllll,"_____ 












































































































































4-54 PRA-1 program words; LM: IN, TS, SP, OP, SS 


LM: 



root word: 


LM: 


level and frequency measurement in channel (.LEVEL MEASUREMENT) 


The following program words can then be entered: 


Settings; 

Initial setting (only if IN changes) 


IN 

7 

3 

JNPUT selection 


0 


forward channel input 


1 


backward channel input 


0 

basic setting: measurement in forward channel 


j 


Further settings: 


TS 

— 

d 

d 

* 

set TIMEJ5L0T 


X 

X 

.—, 

00 to 31 depending on frame type 


° 

1 

basic setting: level measurement in TS 1 


OP 

d 

d 

* , 

set timeslot for OUTPUT 2 


X 

X 

00 to 31 depending on frame type 

0 

1 

basic setting: measurement in TS 1 


SP 

d 

i 

SPEAKERVOLUME 


0 


OFF 


X 


volume selectable in steps from 1 to 7 


0 

basic setting; OFF 


Example: basic setting 

OUTPUT 701; "LM: INO TSOI SPO," 


SS 

d 

* 

SPEAKER SIGNAL SELECTION 


0 


F 


1 


B 


2 


F + B 


3 


OFF 


w 





PRA-1 program words; LM: LV, PK, OF, FQ 4-55 


n 


) 



Outputs 


LV 

» 

level 


level value format dd.d (dBmO) 


PK 

> 

PEAKLOAD 


peak load format +ddd,-ddd 


OF 

i 

CODER OFFSET 


coder offset value format ddd (range -127 to +127) 


fq 


.FREQUENCY 


frequency value format dddd (in Hz) 


Measurement started with TRIGGER command 
A SRQ is issued at the end of the measurement 


U 






































J 



PRA-1 program words; PM: ST, RL, CL, LS 4-57 


o 


tree structure: 


root word: 



PM: 


PM: 


store setup (PANELMEMORY) 


The following program words can be entered after PM: 


Settings 


ST 

d 

d 

i 

STORE setup 


X 

X 

01...16 


RL 

d 

d 

i 

JRECALL setup 


X 

X 

01...16 


CL 

d 

d 

i 

CLEAR setup 


X 

X 

01...16 


Outputs 


LS 


LIST setup numbers 


Output format: dd, dd, dd, 0 

t 

end of list marker 


If no setups have been stored, 


the end of list marker 0 only is output 



WINDSOR TRANSMISSION TERMINAL 

v 160 Fee! Sti . •ctfti'iJl 

- Tel.: (03) 526 1462 






































i PRA-1 program words; RC: 

FM, 

BM, FT, BT, TA, TO 

RC: 



tree structure: 


RC * 

FM 

m 

*77 \X 

FT BT TA TO 

root word: 




RECORD signalling events 


The following program words can then be entered 
Settinas 


record forward channel signalling (FORWMODE) 


INT 

EXT (FT or BT not applicable) 


basic setting: INT 


record backward channel signalling (BACKWMODE) 


INT 

EXT (FT or BT not applicable) __ 

basic setting: INT 


forward channel timeslot (FORWJS) 

1 to 15 and 17 to 31 or T 

1 to 31 or >depending on frame type 

0 to 31 _J__ 

basic setting: TS 01 


backward channel timeslot (BACKWTS) 


1 to 15 and 17 to 31 or 1 
1 to 31 or 

0 to 31 J 

^ depending on frame type 

basic setting: TS 01 


Start trigger word 


Stop trigger word 


Forward channel signalling bits 


(don't care) 


a=_T (pos. edge) 


a=\ (neg. edge) 


b=x 

(don 1 

t care) 

b=J" 

fpos. 

edge) 

b=X 

(neg. 

edge) 

c=0 



C=1 



c=x 

(don 1 

t care) 

c=_r 

(pos. 

edge) 

c="L 

(neg. 

edge) 





























PRA-1 program words; RC: TA, TO, DA, DO, MM, SA, SO 4-59 


TA 

d 

d 

d 

d 

d 

d 

d 

d 

d 

t 

Start trigger word 

TO 

d 

d 

d 

d 

d 

d 

d 

d 

d 

1 

Stop trigger word 






0 





d=0 






1 





d=l 






2 





d=x (don't care) 






3 





d=J {pos. edge) 






4 





d=T (neg. edge) 











Backward channel signalling 







0 




a=0 







1 




a=l 







2 




a=x (don't care) 







3 




a=_T (pos. edge) 







4 




a=“L (neg. edge) 








0 



b=0 








1 



b=l 








2 



b=x (don't care) 








3 



b=J~ (pos. edge) 








4 



b="L (neg. edge) 









0 


c=0 









1 


C=1 









2 


c=x (don't care) 









3 


c=J~ (pos. edge) 









4 


c="L (neg. edge) 










0 

d=0 










1 

d=l 










2 

d=x (don't care) 










3 

d=_T (pos. edge) 










4 

d="L (pos. edge) 


0 

0 

1 

1 

1 

0 

1 

1 

1 

Basic setting (start trigger word) 


0 

1 

1 

1 

1 

0 

1 

: 

1 

Basic setting (stop trigger word) 


Note: Start and stop trigger words must be entered in full (8 digits). 


DA 

d 

d 

d 

l 

Delay for start of recording (DELSTART) 


X 

X 

X 


0.02 s to 99 s and 100 to 999 s (2 or 3 digit entry) 



0 

0 

Basic setting 

DO 

d 

d 

d 

* 

Delay for stop recording (DELSTOP) 


X 

X 

X 


0.02 s to 99 s and 100 to 999 s (2 or 3 digit entry) 



0 

0 

Basic setting 


—^—.— 

MM 

d 


MEMORY mode 


0 


MEMORY overwrite 


1 


not MEMORY overwrite 


1 

basic setting: not MEMORY overwrite 


Example: basic setting 

OUTPUT 701; "RC: FMO BMO FT01 BT01 MM1, 


SA 

START measurement 

-1 

SO 

STOP measurement 

1 

i 





































































































































PRA-1 program words; SC: DL, MG, MK, SA, SB 4-61 


) 


) 


DL 

d 

d 

d 

d 

• 

d 

d 

, DELM time (expanded) 


X 

X 

X 

X 


X 

X 

from 0 to 9999.99 s in 0.01 s steps 

0 

0 

0 

0 

* 

0 

0 

basic setting: 0 s 


MG 

d 

> 

expand (MAGNIFIER) 


0 


OFF 


1 


ON 


0 

basic setting: MAGNIFIER OFF 


MK 

d 


display markers (MARK) 


0 


OFF 


1 


ON 


0 

basic setting: markers OFF 


SA 

d 

d 

f 

SHIFT marker A 


X 

X 


marker A can be shifted from edge 01 to edge 99 


0 

1 

basic setting: marker A on edge 01 


SB 

d 

d 

j 

SHIFT marker B. 


X 

X 


marker B can be shifted from edge 01 to edge 99 


0 

1 

basic setting: marker B on edge 01 


SC: 


Example: basic setting _ 

OUTPUT 701; "SC TIOO TMOO DL 0000.00 MGO MKO SA01 SB01," 


) 


u 




























































































PRA-1 program words; TX: SG03 4-63 


d 

d 

d 

d 

i 

TX level and frequency 

0 

0 



+ 3 dB 

0 

1 



+ 0 dB 

0 

2 



“ 5 dB 

0 

3 



-10 dB 

0 

4 



-15 dB 

0 

5 



-20 dB 

0 

6 



-25 dB 

0 

7 



-30 dB 

0 

8 



-35 dB 

0 

9 



-40 dB 

1 

0 



-45 dB 

1 

1 



-50 dB 

1 

2 



-55 dB 



0 

0 

101 Hz 



0 

1 

203 Hz 



0 

2 

304 Hz 



0 

3 

405 Hz 



0 

4 

506 Hz 



0 

5 

608 Hz 



0 

6 

709 Hz 



0 

7 

810 Hz 



0 

8 

911 Hz 



0 

9 

1013 Hz 



1 

0 

1114 Hz 



1 

1 

1215 Hz 



1 

2 

1316 Hz 



1 

3 

1418 Hz 



1 

4 

1519 Hz 



1 

5 

1620 Hz 



1 

6 

1722 Hz 



1 

7 

1823 Hz 



1 

8 

1924 Hz 



1 

9 

2025 Hz 



2 

0 

2127 Hz 



2 

1 

2228 Hz 



2 

2 

2329 Hz 



2 

3 

2430 Hz 



2 

4 

2532 Hz 



2 

5 

2633 Hz 



2 

6 

2734 Hz 



2 

7 

2835 Hz 



2 

8 

2937 Hz 



2 

9 

3038 Hz 



3 

0 

3139 Hz 



3 

1 

3241 Hz 



3 

2 

3342 Hz 



3 

3 

3443 Hz 



3 

4 

3544 Hz 



3 

5 

3646 Hz 



3 

6 

3747 Hz 



3 

7 

3848 Hz 



3 

8 

3949 Hz 


TX: 


Footnotes to previous page: 

1) The TX level and frequency 

2) The pseudorandom sequences 


can 

can 


also be 
also be 


specified after entering program word SG03 (LEV), 
altered as follows: 


SG09 to 3G14 

d 

> 

PR BS 2 6 -l 

2 9 -l 

2 U -1 

2 15 -1 

2 20 -l 

2 n -l 

SHIFTED 


0 


NORMAL 

CCITT 

CCITT 

CCITT 

CCITT 

NORMAL 






INVERTED 




1 

INVERTED 

CCITT 

CCITT 

CCITT 

CCITT 

INVERTED 




I AVERTED 

I fi'v’ER TED 


INVERTED 







































PRA-1 program words; TX: DW, WL, RX 




DIGITAL WORD 


TX/DW1 

TX/DW2 

TX/DW2x8 

RX/DW1 

RX/DW2 


16 bit word 


IBSQBI 


WORDLENGTH 


TX/DW1 

TX/DW2 

RX/DW1 

RX/DW2 _ 

word length 01 to 16 


d 

, RX PATTERN 

0 

= TX SIGNAL 


1 

AIS/2M 


2 

AIS/64k 


3 

DW1 


4 

DW2 


5 

PRS 2 6 -l 


6 

PRS 2 9 -l 


7 

PRS 2 U -1 

i) 

8 

PRS 2 15 -1 


9 

on 

PRX 2-1 J 


1 

basic setting: 

AIS/2M 


1) The pseudorandom sequences can also be altered as follows: 


RX5...RX9 


pseudorandom sequences 

NORMAL 

INVERTED 















PRA-1 program words; TX: IE 4-65 



TX: 


Example: basic setting 

OUTPUT 701; "TX: MDO TT01 SG02 RX1 IE100," 






















' 


u 



') 
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4A.ZA Interface mode prog ramming data 


) 


XX 



























o 
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The PRA-1 recognises two types of error: 

- Input errors 

- Setting errors 

When an error occurs, an error message which consists of a letter and a number can be displayed 
on the computer VDU by means of an output command. 

The letter indicates which kind of error has occured: 

- I stands for Input error 

- E stands for sEtting error 

The numbers give precise information as to the nature of the error. The tables in 4.5.1 and 
4.5.2 give the meanings of the various error numbers. 

If you program data mode DM0, only the error number will be displayed (see DM DATA MODE in 
4.4). 


4,5.1 INPUT ERRORS 

The root word at the beginning of the setting string opens a particular block in the program. 
Only those program words which can be used with the root word can be entered in this block. If a 
character or program word which is incorrect is entered into the block, the PRA-1 interprets 
this as an input error. You can output the error number onto the VDU screen of the computer by 
using an output command (see below). The error number tells you exactly what kind or error has 
occured. The following numbers can be displayed: 

Example: 



Root word 

Error number 

AF AUXFUNCTION 

7 

EM ERRMEASUREMENT 

8 

EV EVALUATION 

9 

GP GENERALPARAMETER 

10 

LM LEVELMEASUREMENT 

11 

DM DATAMODE 

12 

RC RECORD 

13 

SC SCOPE 

14 

TX SIGNAL 

15 

AM ALARMMONITOR 

16 

CN PRINT CONDITIONS 

17 

PM r * r ' E7’. MEMORY 

18 

FM FREQUENCY MEASUREMENT 

19 


Table 4-4 List of setting error numbers 
Error numbers from 

- 1 to 6 indicate if an incorrect character has been entered in the root word, or if the next 

letter is incorrect. 

- 7 to 16 indicate the root word for which the wrong input value was given. 
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Status byte 

If an input error is detected, bits 0 and 5 of the status byte will be set to TRUE. 

Important: An SRQ is also triggered, and the microprocessor in the PRA-1 triggers an Interrupt. 

No further setting instructions are accepted by the instrument which waits for the 
read out routine: 

OUTPUT (instrument address); "ER:I," 

ENTER (instrument address); input error 
DISP input error 

The error is output with the following format: 

+ I 0002 (meaning in this example: the second letter is incorrect) 



code letter error number 

The interrupt is then cleared, and the instrument will once more accept setting in¬ 
structions. 

Note: If you remember to put in a status byte poll to determine the status of bit 0 after 

each input statement, the error number will be displayed automatically. This is done 
by programming the following: 

S=SP0LL (instrument address) 

IF BIT (S,0) THEN GOTO INPUTERROR 

INPUTERROR is the name given to the subroutine for reading out the input error 
number. 

4.5,2 SETTING ERRORS 

Setting errors occur if the program syntax is correct but the PRA-1 is asked to set a value for 
a parameter which is impossible (e.g. out of range). 

A setting error does not result in an SRQ or an interrupt being triggered. 

For example, if TS 45 is selected, the instrument will automatically set the largest possible 
value (30 or 31) and will continue to accept further instructions. 

Setting errors can be displayed on the computer VDU by means of the following subroutine: 

"ER:E, M 
setting error 

following format: 

(UNFRAMED — 2M/UNFRM) 


OUTPUT (instrument address); 
ENTER (instrument address); 
DISP setting error 

The error is output with the 



code letter error number 


The error numbers are listed in the tables which follow: 
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* 

Error 

1 

* 

Error 

2 

* 

Error 

3 

* 

Error 

4 

* 

Error 

5 

* 

Error 

6 

* 

Error 

7 

* 

Error 

8 

* 

Error 

9 


Error 

10 

* 

Error 

11 

* 

Error 

12 

* 

Error 

13 

* 

Error 

14 

+ 

Error 

15 

* 

Error 

16 

* 

Error 

17 

* 

Error 

18 

* 

Error 

19 

★ 

Error 

20 

■k 

Error 

21 

* 

Error 

22 

★ 

Error 

23 

* 

Error 

24 

* 

Error 

25 

* 

Error 

26 

★ 

Error 

27 

* 

Error 

28 

★ 

Error 

29 

* 

Error 

30 

* 

Error 

31 

* 

Error 

32 

* 

Error 

33 

★ 

Error 

34 

* 

Error 

35 

* 

Error 

36 

* 

Error 

37 

* 

Error 

38 

* 

Error 

39 

* 

Error 

40 

★ 

Error 

41 

* 

Error 

42 

* 

Error 

43 

* 

Error 

46 


Error 

47 

* 

Error 

48 

* 

Error 

49 


FRM: CCITT, 30 TEL CHN => TS = 1...15, 17...31 
TX: OFF 

FRM: 31 TEL CHN => TS = 1...31 

UNFRAMED => 2M/UNFRM 

SGN REC I NT(abed) => FRM: CCITT 

RX: CODE ERR => CODE: HDB, AMI 

RX: BIT, BLK ERR/2M => RX/UNFRAMED 

RX: MFAS ERR => FRM: CCITT 

RX: FAS ERR => FRM: CCITT, 31 TEL CHN 

RX: CRC, CRC MFAS ERR => CRC: ON 

RX: BIT, BLK ERR/2M+FRM => FRM: NOT UNFRM 

RX: BIT, BLK ERR/TS=.., => FRM: NOT UNFRM 

RX: BLK ERR => PATTERN: PRS 

PATT DELAY: G.821 NOT POSSIBLE 

RX: F/EXT ERR => CNT1, B/EXT ERR => CNT2 

BIT, BLK ERR => CNT1,2 USE SAME RX 

BIT, BLK ERR SET 64k, 2M OR 2M+FRM ERR 

DELAY PATT => TX&RX: FRAMED OR UNFRAMED 

DELAY PATT => TX=RX PATTERN: PRS 2\15 -1 

DELAY PATT => TX=RX PATTERN: PRS 2\20 -1 

LEVEL MEA => NOT UNFRAMED 

CONFIG THROUGH => FRM TYPE: TX = RXF 

USE SAME FRAME CONFIGURATION AS TX 

G.821: USE ONLY COUNTER 1 
CODE NRZ, RZ => IMP: 75 Q/UNB, > 5 kQ/UNB 
TX: DIG mW, LEVEL/f, VF/EXT => NOT UNFRM 
TX: INSERT CODE ERR => TX CODE: HDB, AMI 
TX: INS FAS ERR => FRM: CCITT, 30/31 CHN 
TX: INS MFAS ERR => FRM: CCITT, 30 TEL CHN 
TX: INSERT BIT ERR => DW, PRS, AIS/64k 
TX: INSERT CRC/ CRC MFAS ERR => CRC: ON 
TX: PRS 2 \ 11 - 1 SHIFTED => ONLY ALL TS 
RXF: OFF 
RXB: OFF 

2M/UNFRM => TX FRM TYPE: UNFRAMED 
TX FRM TYPE: UNFRAMED => 2M/UNFRM 
DIG mW, LEVEL, VF/EXT => TX NOT 2M/UNFRM 
FRM: CCITT => TX SIG: NOT 2M/UNFRM 

FRM: 30 TEL CHN => TX SIG: NOT 2M/UNFRM 

FRM: 31 TEL CHN => TX SIG: NOT 2M/UNFRM 

FRM: 32 TEL CHN => TX SIG: NOT 2M/UNFRM 

CONFIG THROUGH => SET TX CLK TO RXF 
RX: BIT, BLK ERR/CODIR => CODIR/TEl. CHN 
RX: CODIR/MFR+SGN => NO LEVEL MEAS 
CODE: CODIR TEL => NO SGNL RECORDING 
: RX: CODIR => MEASUREMENT NOT POSSIBLE 
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* Error 50 : RX: MFAS ERR => FRM: CCITT, CODIR/MFR+SGN 

* Error 51 : RX: FREQU MEAS => CODE: NOT CODIR 

* Error 52 : BIT ERR/64k => RX PATTERN NOT AIS/2M 

* Error 53 : BIT ERR/2M => RX PATTERN NOT AIS/64k 

* Error 54 : PATT DELAY => NO G.821 ANALYSIS 

* Error 71 : INPUT CIRCUIT PCB IS MISSING 

* Error 74 : DEMULTIPLEXER PCB 1 IS MISSING 

* Error 75 : DEMULTIPLEXER PCB 2 IS MISSING 

* Error 77 : ERRORCOUNTER PCB IS MISSING 

* Error 80 : OPT 01 (TX) NOT BUILT IN 

* Error 81 : OPT 02 (PATT) NOT BUILT IN 

* Error 82 : OPT 03 (CRC) NOT BUILT IN 

* Error 90 : FEB ONLY 29 DAYS (LEAP YEAR) 

* Error 91 : FEB ONLY 28 DAYS 

* Error 92 : APR ONLY 30 DAYS 

* Error 93 : JUN ONLY 30 DAYS 

* Error 94 : SEP ONLY 30 DAYS 

* Error 95 : NOV ONLY 30 DAYS 




u 
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4.6 EXAMPLE PROGRAMS 


Two program examples are given here; they were written for the HP 9816 computer. The first 
example sets up the PRA-1 for making error measurements and the second example sets it up for 
making level measurements. 


4.6.1 ERROR MEASUREMENT PROGRAM EXAMPLE 


This program enables you to use the PRA-1 in conjunction with a HP 9816 to make error measure¬ 
ments* 


50 

Cl s 


60 

Sol d=< 

0 

70 

PRINT 

"One-shot# or repet i tive?" 

00 

INPUT 

" 1 # = > 1 rep ■“> 0 “ h Once$ 

9.Q 

Cls 


100 

ON INTR 7,4 CALL Error 

HO 

ENABLE 

INTR 7|i2 

120 

S=SPOLL(701) 

1 30 

STATUS 

7, 1 5 A 

140 

OUTPUT 

701; M XX00020, " 

150 

OUTPUT 

701; "DM: FD4 4*, " 

1 60 

OUTPUT 

701;"GS," 

1 70 

OUTPUT 

701g"GPl:CD2," 

180 

OUTPUT 

701 g "GP2: CD 2 , 11 

190 

OUTPUT 

701; "GP3sCDl ' 5 " 

200 

OUTPUT 

701; "TX s IEHO, 11 

210 

OUTPUT 

701; "F’MO: TIT'; Once$; "000:1 0, " 

220 

OUTPUT 

701;"EMOsCT1 INO EROl," 

230 

OUTPUT 

701;"EMO:CT2 INI EROl," 

240 

OUTPUT 

701;"EM2:TB," 

250 

ENTER 701nBitcount 

260 

PRINT Bitcount;"bits/period" 

270 

OUT PUT 

701;"EM2:TF," 

280 

ENTER 701;Framecount 

290 

PRINT Framecount;" Frames/period" 

300 

PRINT 


310 

OUTPUT 

701;"EMO:SA," 

320 

i 


330 

ON INTR 7,4 GOSUB Getres 

340 

ENABLE 

INTR 7;2 

350 

i 


360 

Wait: Sold^Snew 

370 


S=SPOI_L (701) 

300 


Snew=BIT(S, 2) 

390 


IF BnewOSold THEN GOSUB A1 armpr 

400 


GOTO Wait 

410 

I 


420 

Getres i! 

5=SF0LL(701) 

430 


STATUS 7,1;A 

440 


IF BIT(S,2) THEN GOSUB Alarmprog 

450 


OUTPUT 701;"AMsMF," 

460 


ENTER 701;Am-f $ 

470 


PRINT "A1ar m Memory Forws "5 Am F$ 

400 


OUTPUT 701; "AMs MB, 11 

490 


ENTER 701;Amb$ 

500 


PRINT "Alarm Memory Backs ";Amb$ 

510 


PRINT 

520 


OUTPUT 701;"EM2:CT1," 

530 


ENTER 701;C1$ 

540 


PRINT Cl$ 

550 


OU 1 PUT 701 3 "EM2:CT2, " 

560 


ENTER 701;C2* 

5 70 


PRINT C2$ 

530 


PRINT 

5 fy 0 


ENABLE INTR 7;2 

600 


RET URN 

61 0 

! 
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620 

6 30 
640 
650 
66 O 
670 
680 
690 
700 
710 
720 
730 
740 
750 

7 6u 
7 70 
780 
790 
800 
B10 
820 
830 
840 
850 ! 
860 
870 
880 
890 
900 ! 
9 10 
920 


A]armprogs OUTPUT 701;"AM:AF," 

EM TER 701;AI arm,forw$ 

PRINT "Alarm F: " ; A1 ar iri_forwt 
OUTPUT 701;"AM:AB," 

ENTER 701 ii Alarm..back* 

PRINT "Alarm B: ";A1arm_.back* 

PRINT 

RETURN 

END 


SUB Cls 

OUTPUT 2 USING "#, B" ; 255, 75 
SUBEND 


Pi 


SUB Error 
S=SP0LL(701) 

IP BIT( 8 , 0 ) THEN 
IF BIT (E> ? 1 ) THEM 
ogerror 2 DUTPUT 
ENTER 
PRINT 


G0T0 Pr id gerror 
GO TO Seterror 
701;"ERnI," 

701;Iecerror* 

"lEC-Error no- s 


STOP 


;Iecerror 


Seterror: OUTPUT 701; "ERs E, " 

ENT ER 701 ; Be tier ror * 

PFRIMT "Setti ngerror no. s " ; Be terror* 
STOP 


SUBEND 


4.6.2 LEVEL MEASUREMENT PROGRAM EXAMPLE 


This program enables you to make level measurements with the PRA-1 using a HP 9816 computer. 

50 Cl s 

60 ! 

70 INPUT "Repetitive measurement? y/n ", Measure! 

00 S= : SF’OLL (701) 

90 STATUS 7,1;A 

]10 OUTPUT 701;"XX00020," 

120 OUTPUT 70];"DM:FD44," 

130 OUTPUT 701;"GS, " 

:I40 OUTPUT 701; "TX: SG030204, " ! levels -5 dBmO, ( -frequency: 506 Ms 

141 OUTPUT 701; " GP1: FRO, " ! FR4 => Un-framed -- Error 21 !!! 

J 50 OUTPUT 701;"LM:INO TSOI," ! TS16 => Error 1 !!! 

160 ! 

170 ! Error check 2 

180 B=SPOLl_ (701) 

190 IF BIT(S,0> THEN GOTO Progerror 

200 IF BIT(8,1) THEN GOTO Seterror 

210 1 

220 TRIGGER 701 

230 ON INTR 7,4 GDSUB Getres 

240 ENABLE INTR 7;2. 

250 ! 

25:1 Wait: GOTO Wait 


80 Getres 

S=SP0LL(701) 

90 

STATUS 7,1;A 

00 

IF 811(3,2) THEN GOSUB Alarmprog 

10 

OUTPUT 70];"LMsFQ," 

20 

ENTER 701;Frequency* 

30 

PRINT "Frequency: " ;Fre que n c y* 

40 

OUTPUT 701; "LM:L V," 

50 

ENTER 70];Level * 

60 

PRINT "Level :: "5 Level * 

70 

OUTPUT 701 ; "L.M: OF, " 

80, 

ENTER 701; Of -f set* 

,90 

F'RIN T "Mi dpoi nt value: "; Of f set* 
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4-«. ■ 

OUTPUT 70 

■ ! !! "LN;! !-‘k „ " 

410 

t NT! FT 7QX Z 7 

4 2* ‘ 

PRO N i " F ’oak va 1 UtSln " ;; Pe3 k# 

4.Vt 

m|N ! 


XI.i- 

J, r Noaerr£«»}*op Me- sur e7 - " y " 1 MEN TR I QTrjER 70 1 

*50 

ENABLE M-ITE 7-2 

4 60 

return 


4**0 

1. 


TO' 

Prcm ■ ■ i ni f TPU! 

MO | :: 7 : ho 1 „ 11 

'170 

ghi 1 PR 

701 J er:error7 

500 

P P j. NT 

1 '1 &cf O'rror no,, i 11 ; '.\ et:rr or7 

510 

0070 End 

51>n 

! 


530 

■• - ' ■ rrdr . no T‘P J ,j r 

70! ° “BhoE, " 

■ 4t - 

Oi-.ifr*P 1 

>7)1 } Sol or ror 7 

557 

r PRINT 

'' £ R11 :i r i ci (3 rr o r n o #§ " s S e t e r r o r $ 

56u 

MRTO End 

570 

| 


^JO 

■ 11 -t . ii-' 1 - • | ■ GUI FU T 

70,1^-"AMs AP,' M 

r,o, t 

EM TEH 

7C 1 : ! :! 0 1 or m_ ?or ',v7* 

6<> * 

PRINT 

11 01 bjt rn P 5 11 n A l ar m f o r w 7 

fol-O 

ou tiyr 

70 '• ■ “AN:: AB, 11 

fe?0 

F: NTT! i 

T71AJ ami bacokT 

a r * 'i 

PR I NI 

’ 1 A .!, ar i n R n " ; A X ar m_b ard: 7 

640 

RR1 NT 


650 

RETURN 


6 6*1 

* 


,?o 

End* j STROLL (701 ) 


6RO 

BDTO End 


6^0 

IPhil- 


y *>J 





710 

our 


/20 

on r rut 2 yaiNo 

“ # „ E" •• 255, 76 

730 

subemd 


74U 

* - _..._ - 



j 


u 
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4.7 ROOT AND PROGRAM WORDS; MODES IN ENGLISH AND GERMAN 


Root 

words 

D i s p 

1 a y 




German 

English 


AF 

AUX FUNCT 

ZUS FKT 

AUX FCT 


AM 

ALARMMONIT 

ALA MON 

ALA MON 


DM 

DATA MODE 




EMO 

ERR MEAS 

FEH LFZ 

ERR DEL 


EMI 

ERR MEAS 

FEH LFZ 

ERR DEL 

Pattern delay 

EM2 

ERR MEAS 

FEH LFZ 

ERR DEL 

Read out results of error messages 

EVO 

SIGN EVA EVENT 

KEN ASW 

SIG EVA 


EV1 

EVALUATION t l 2 

KEN ASW 

SIG EVA 

Measures time difference 

EV2 

EVALUATION T'DISTOR 

KEN ASW 

SIG EVA 

Measures time difference deviation 

EV3 

EVALUATION PULSE 





DURATION 

KEN ASW 

SIG EVA 


EV4 

EVALUATION PULSE 





COUNTING 

KEN ASW 

SIG EVA 


EV5 

EVALUATION P'DISTOR 

KEN ASW 

SIG EVA 


FM 

FREQUENCY MEASURMENT 

PEG FRQ 

LEV FRQ 


GPO 

GENERAL PARAMETER 





CONFIGURATION 

ALLG PAR 

GEN PAR 

TX/RX configuration 

GP1 

GENERAL PARAMETER RXF 

ALLG PAR 

GEN PAR 


GP2 

GENERAL _PARAMETER RXB 

ALLG PAR 

GEN PAR 


GP3 

GENERAL PARAMETER TX 

ALLG PAR 

GEN PAR 


LM 

LEVEL MEASUREMENT 

PEG FRQ 

LEV FRQ 


RC 

RECORD 

KEN AFZ 

SGN REC 

Recording of signalling bits 

SC 

SCOPE 

KEN OSZ 

SGN SCO 

Oscilloscope settings 

TX 

TX-SIGNAL 

SE SIG 

TX SIG 

TX signal and RX pattern 


Program word Root D i s p 1 ay 





German 

English 


AB 

ACTUAL BACKWARD 

AM 

ALA MON 

ALA MON 


AF 

ACTUAL FORWARD 

AM 

ALA MON 

ALA MON 


AS 

ALARMSEC 

EM2 

FEH LFZ 

ERR DEL 

Read out alarm seconds 

AZ 

ANZEIGE 




Switch display on/off 

BG 


, 



Limiting 

BM 

BACKWMODE 

RC 

KEN AFZ 

SGN REC 


BT 

B IT 

EV1 

KEN ASW 

SGN EVA 

Signalling bit selection 

BT 

BIT 

EV2 

KEN ASW 

SGN EVA 

Signalling bit selection 

BT 

BIX 

EV3 

KEN ASW 

SGN EVA 

Signalling bit selection 

BT 

BIX 

EV4 

KEN ASW 

SGN EVA 

Signalling bit selection 

BT 

bit 

EV5 

KEN ASW 

SGN EVA 

Signalling bit selection 

BT 

BACKWXS 

RC 

KEN AFZ 

SGN REC 


CD 

CODE 

GP1 

ALLG PAR 

GEN PAR 

RXF code setting 

CD 

CODE 

GP2 

ALLG PAR 

GEN PAR 

RXB code setting 

CD 

CODE 

GP3 

ALLG PAR 

GEN PAR 

TX code setting 

CF 

CONFIGURATION 

GPO 

ALLG PAR 

GEN PAR 

TX/RX configuration 

CK 

CLOCK 

AF 

ZUS FKT 

AUX FCT 

Read out time of day 
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WINDSOR TRW TOiTH TZTTJ 

v 3r^ FJdoi, Wiftcfedr Evch&tlije 

IbU l ; fce* Street. Wine or3181 
- Tel: (G3) 526 1482 


Program word 

Root 

D i s p 

1 a y 





German 

English 


CL 

CLEAR 

AM 

ALA MON 

ALA MON 

Clear alarm memory 

CL 

CLOCK 

GP3 

ALLG PAR 

GEN PAR 

TX clock selection 

CM 

CRCMFAS 

GP3 

ALLG PAR 

GEN PAR 


CR 

CRC 

GP1 

ALLG PAR 

GEN PAR 

RXF CRC 

CR 

CRC 

GP2 

ALLG PAR 

GEN PAR 

RXB CRC 

CR 

CRC 

GP3 

ALLG PAR 

GEN PAR 

TX CRC 

cri 

COUNTER 1 

EMO 

FEH LFZ 

ERR DEL 


CTl 

COUNTER 1 

EM2 

FEH LFZ 

- ERR DEL 

Read out CNT 1 contents 

CT2 

COUNTER 2 

EMO 

FEH LFZ 

ERR DEL 


CT2 

COUNTER 2 

EM2 

FEH LFZ 

ERR DEL 

Read out CNT 2 contents 

DA 


RC 

KEN AFZ 

SGN REC 

Start delay 

DO 


RC 

KEN AFZ 

SGN REC 

Stop delay 

DF 

DELTAFREQUENCY 

FM 

PEG FRQ 

LEV FRQ 


DL 

DELAY 

SC 

KEN OSZ 

SGN SCO 


DM 

DEGRADMIN 

EMO 

FEH LFZ 

ERR DEL 


DM 

DEGRADMIN 

EM2 

FEH LFZ 

ERR DEL 

Read out degraded minutes 

DN 

DELTANEGATIV 

EV2 

KEN ASW 

SGN EVA 

Set negative tolerance 

DN 

DELTANEGATIV 

EV5 

KEN ASW 

SGN EVA 


DP 

DELTAPOSITIV 

EV2 

KEN ASW 

SGN EVA 

Set positive tolerance 

DP 

DELTAPOSITIV 

EV5 

KEN ASW 

SGN EVA 


DW 

DIGITALWORD 

TX 

SE SIG 

TX SIG 


EA 

EQUIPSTART 

AF 

ZUS FKT 

AUX FCT 

Start timer 

EF 

ERRFREESEC 

EM2 

FEH LFZ 

ERR DEL 

Read out error free seconds 

EO 

_EQUIPSTOP 

AF 

ZUS FKT 

AUX FCT 

Stop timer 

ER 

ERROR 

EMO 

FEH LFZ 

ERR DEL 

Error type 

ES 

ERRSEC 

EMO 

FEH LFZ 

ERR DEL 


ES 

ERRSEC 

EM 2 

FEH LFZ 

ERR DEL 

Read out errored seconds 

FA 

FAS 

GP3 

ALLG PAR 

GEN PAR 


FD 

FIELDDELIM 

DM 




FM 

FORWMODE 

RC 

KEN AFZ 

SGN REC 


FQ 

FREQUENCY 

FM 

PEG FRQ 

LEV FRQ 


FQ 

FREQUENCY 

LM 

PEG FRQ 

LEV FRQ 

Read out frequency 

FR 

FRAME 

GP1 

ALLG PAR 

GEN PAR 

RXF frame type 

FR 

FRAME 

GP2 

ALLG PAR 

GEN PAR 

RXB frame type 

FR 

FRAME 

GP3 

ALLG PAR 

GEN PAR 

TX frame type 

IE 

JNSERTERR 

TX 

SE SIG 

TX SIG 


IM 

IMPEDANCE 

GP1 

ALLG PAR 

GEN PAR 

RXF input impedance 

IM 

JMPEDANCE 

GP2 

ALLG PAR 

GEN PAR 

RXB input impedance 

IM 

IMPEDANr.E 

GP3 

ALLG PAR 

GEN PAR 

TX output impedance 

IN 

INPUT 

EMO 

FEH LFZ 

ERR DEL 

Input selection 

IN 

INPUT 

EMI 

FEH LFZ 

ERR DEL 


IN 

_INPUT 

EV1 

KEN ASW 

SGN EVA 


IN 

INPUT 

EV2 

KEN ASW 

SGN EVA 


IN 

-INPUT 

EV3 

KEN ASW 

SGN EVA 


IN 

-INPUT 

EV4 

KEN ASW 

SGN EVA 


IN 

JNPUT 

EV5 

KEN ASW 

SGN EVA 


IN 

INPUT 

LM 

PEG FRQ 

LEV FRQ 
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Program word Root D i s p 1 ay 

German English 


IS 

JDLESIGNALLING 

GP3 

ALLG PAR 

GEN PAR 


IT 

_IDLETS 

GP3 

ALLG PAR 

GEN PAR 


KZ 

KENNZ 

DM 



Signal 1ing 

LD 

LEDOCTET 





LV 

LEVEL 

LM 

PEG FRQ 

LEV FRQ 

Read out level result 

MB 

MEMORY BACKWARD 

AM 

ALA MON 

ALA MON 

Stored backward alarms 

MD 

MODE TS 

TX 

SE SIG 

TX SIG 

Select Ts and frame structure 

MF 

MEMORY FORWARD 

AM 

ALA MON 

ALA MON 

Stored forward alarms 

MF 

MFAS 

GP3 

ALLG PAR 

GEN PAR 


MG 

MAGNIFIER 

SC 

KEN OSZ 

SGN SCO 


MK 

MARK 

SC 

KEN OSZ 

SGN SCO 


MM 

MEMORY 

RC 

KEN AFZ 

SGN REC 


NF 

NOTFAS 

GP3 

ALLG PAR 

GEN PAR 


NM 

NOTMFAS 

GP3 

ALLG PAR 

GEN PAR 


NR 

NUMBER 

EV1 

KEN ASW 

SGN EVA 

Edge number 

NR 

NUMBER 

EV2 

KEN ASW 

SGN EVA 


NR 

NUMBER 

EV3 

KEN ASW 

SGN EVA 


NR 

NUMBER 

EV5 

KEN ASW 

SGN EVA 


OF 

OFFSETCODER 

LM 

PEG FRQ 

LEV FRQ 


OP 

OUTPUT 

LM 

PEG FRQ 

LEV FRQ 

Set TS for output 2 

PC 

PCOUNT 

EV4 

KEN ASW 

SGN EVA 

Read out pulse count 

PD 

PDELTA 

EV3 

KEN ASW 

SGN EVA 

Read out pulse duration 

PD 

PD 1ST 

EV5 

KEN ASW 

SGN EVA 

Read out PDELTA deviation 

PK 

PEAKLOAD 

LM 

PEG FRQ 

LEV FRQ 


PY 

POLARITY 

EV3 

KEN ASW 

SGN EVA 

Pulse polarity 

PY 

POLARITY 

EV4 

KEN ASW 

SGN EVA 


PY 

POLARITX 

EV5 

KEN ASW 

SGN EVA 


RA 

RATEAVRG 

EM2 

FEH LFZ 

ERR DEL 

Average error rate 

RX 

RX PATTERN 

TX 

SE SIG 

TX SIG 


SA 

START 

EMO 



Start measurement 

SA 

START 

EMI 




SA 

START 

FM 

PEG FRQ 

LEV FRQ 


SA 

START 

RC 

KEN AFZ 

SGN REC 


SA 

SHIFT A 

SC 

KEN ASZ 

SGN SCO 

Shift marker Ml 

SB 

SHIFT B 

SC- 

KEN ASZ 

SGN SCO 

Shift marker M2 

SC 

SETCLOCK 

AF 

ZUS FKT 

AUX FCT 


SD 

SETDATE 

AF 

ZUS FKT 

AUX FCT 


SE 

SERRSEC 

EM2 

FEH LFZ 

ERR DEL 

Read out severely errored seconds 

SF 

SUMEFI 

EM2 

FEH LFZ 

ERR DEL 

Total EFI 

SG 

SIGNAL 

TX 

SE SIG 

TX SIG 

TX signal and RX pattern 

SI 

SUfUNTV 

EM2 

FEH LFZ 

ERR DEL 


SL 

SLOPE 

EV1 

KEN ASW 

SGN EVA 


SL 

SLOPE 

EV2 

KEN ASW 

SGN EVA 


SL 

SELECTION 

FM 

PEG FRQ 

LEV FRQ 

Select measurement 

SN 

SIGNALLING 

GP3 

ALLG PAR 

GEN PAR 
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Program word Root D i s p 1 ay 

German English 


SO 

STOP 

EMO 



so 

STOP 

FM 

PEG FRQ 

LEV FRQ 

so 

STOP 

RC 

KEN AFZ 

SGN REC 

SP 

SPEAKERVOLUME 

LM 

PEG FRQ 

LEV FRQ 

ss 

SEVERRSEC 

EMO 

FEH LFZ 

ERR DEL 

ss 

SELECTIONSPEAKER 

LM 

PEG FRQ 

LEV FRQ 

TA 

TRIGSTART 

RC 

KEN AFZ 

SGN REC 

TB 

TBIT 

EM2 

FEH LFZ 

ERR DEL 

TB 

TIME BEGIN 

EVO 

KEN ASW 

SGN EVA 

TD 

TDELAY 

EM2 

FEH LFZ 

ERR DEL 

TD 

TDELTA 

EV1 

KEN ASW 

SGN EVA 

TD 

TDIST 

EV2 

KEN ASW 

SGN EVA 

TE 

TELAPSED 

EM2 

FEH LFZ 

ERR DEL 

TE 

TEST 

SC 

KEN OSZ 

SGN SCO 

TF 

TFRAME 

EM2 

FEH LFZ 

ERR DEL 

TI 

TIME 

EV1 

KEN ASW 

SGN EVA 

TI 

TIME 

EV2 

KEN ASW 

SGN EVA 

TI 

TIME 

SC 

KEN OSZ 

SGN SCO 

TL 

TEST-LOOP 

AF 

ZUS FKT 

AUX FCT 

TM 

TMEAS 

EMO 

FEH LFZ 

ERR DEL 

TM 

TMAGNIF 

SC 

KEN OSZ 

SGN SCO 

TN 

TNOMINAL 

EV2 

KEN ASW 

SGN EVA 

TN 

TNOMINAL 

EV5 

KEN ASW 

SGN EVA 

TO 

TRIGSTOP 

RC 

KEN AFZ 

SGN REC 

TR 

T 1 ME R 

AF 

ZUS FKT 

AUX FCT 

FS 

TSLOT 

EMO 

FEH LFZ 

ERR DEL 

TS 

TSLOT 

EMI 

FEH LFZ 

ERR DEL 

TS 

TIMESLOT 

LM 

PEG FRQ 

LEV FRQ 

TT 

TTSI.OT 

TX 

SE SIG 

TX SIG 

us 

UNAVALSEC 

EM 2 

FEH LFZ 

ERR DEL 

Ul 

.1 

WORDLENGTH 

TX 

SE SIG 

TX SIG 


Stop measurement 


No. of bits per test interval 
Time from which event table is read out 
Delay between TX and RX patterns 
Read out t^ ^ 

Read out TDELTA deviation 

Test functions 

No. of frames per test interval 
Set tj and 
Time between t^ and 
Sweep time/div 

Test time and run 
Sweep time/div (MAG) 

Set nominal value 


Times 1ot 

Set timeslot 

Set TX timeslot 

Read out unavailable seconds 




o 
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APPENDIX 


A.1 RECONFIGURATION OF INTE RNAL CONNECTIONS 



Figure A-l Rear view of the PRA-1 showing the plug-in circuit boards fitted 


You can reconfigure the following circuit boards: 

1 IEC board (see section 4) 

2 Coupling board 

8 Pattern processor board 

10 D/A converter board 

11 CRC board 

12 B demultiplexer board 

13 B frame monitor board 

14 F demultiplexer board 

15 F frame monitor board 

16 Input switching and printer control board 


i 
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A.1.1 PATTERN PROCESSOR 
Switch S 1/1 

Pattern trigger in generator or receiver 

= standard settings 

(applies to all tables which follow) 


S 1/1 

Trigger 


RX 


TX 


Switch S 1/2 and wire links A-B, B-C, F-G»' H-I and K-L 

S 1/2 Switching the level of the drive signal for the 2x8 bit word to socket [56] 

A-B Changeover of socket [56] function output/input 

F-G 1 

H-I b Choice of output level at socket [56] 

K-L j 


Wire link closed 

Input/Output 

Signal 


A-B 

Input 


S 1/2 

signal 




2x8 bit word 


AC 






TTL 


F-G, B-C 

Input 

Ext TX signal 

S 1/2 

H-I, B-C 

Output 

Bit error 

has no 

K-L, B-C 

Output 

RX PATTERN TRIGGER 

function 


B-C A-B S 1/1 S 1/2 



lugs 


IWftlttll 
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A.1.2 CRC ERROR THRESHOLD 

You can set the CRC error threshold to the value you require. F and B receivers can be set 
independently. 

Switch S 1/1 to S 1/10 for the F receiver 
Switch S 5/1 to S 5/10 for the B receiver 

The error threshold is set as a binary number using these switches; the following rule 
applies: 

S 1/n (S 5/n) has the value 2 n-1 . 

The threshold can be set within the range 2 to 1000. 



S 5/1 ... S 5/10 


Figure A-3 CRC board 

The following is set when the instrument is supplied new: 
S 1: 


1 23^56 789 10 

msm ■" 


1 2 3 4 5 6 7 9 9 10 
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A.1.3 DEMULTIPLEXERS FOR THE F AND B RECEIVERS 

The octet for the chosen telephone channel can be set such that every other bit (bits 2, 4, 6 
and 8) can be either inverted or normal. The wire-link A-B determines if the bits are to be in¬ 
verted: 


Wire-link A-B 

Bits 2, 4, 6, 8 inverted 


YES 

-✓o- 

NO 


The wire links for the F receiver (board 14) or the B receiver (board 12) are set indepen¬ 
dently. 



Figure A-4 


Demultiplexer board 
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A.1.4 FRAME MONITOR KOR F AND B RECEIVERS 

The wire links E-F and G-H determine whether the A LED (alarm) flashes when a continuous 
zero signal occurs in TS 16 of a single multiframe or of two consecutive multiframes. 



The wire links are set independently for the F (board 15) and B (board 13) receivers. 



G-H 

Figure A-5 Frame monitor board 


WI is) i \SStQN TERM 1NAL 


3 . 1*1 

I LrL. (tfo) 14^2 
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A*1.5 CODE ERROR EVALUATION (HDft 3) 

The setting of switches S 1/1 and S 1/2 determine the type of code error evaluation made when a 
sequence of more than three zero bits occurs: 
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A.1.8 LOUDSPEAKER SIGNAL AND VOLUME SETTINGS 

Switches S 1/1, S 1/2 and S 1/3 allow the following settings for the loudspeaker: 

• Switching the built-in loudspeaker on or off 

* Switching output [60] to operate as RXB decoder output or as external loudspeaker output 
for both receivers 


Switch 

S 1/1 

S 1/2 

S 1/3 

Internal loud¬ 
speaker 

Output [60] 




on 

RXB 

4^0- 


-*o- 

off 

external loudspeaker 


-vV 

-V'o- 

off 

RXB 


The signals selected with SPEAKER in LEVEL FREQU line [1 - 3] are output to either the built-in 
loudspeaker or to socket [60] as selected. 

VOLUME 

The volume of the VF signal output to the internal or external loudspeaker can be altered 
using switches S 1/5 and S 1/6. 


Switch 


Volume 

Level 

S 1/5 

S 1/6 



1 ^ - - 


min. 

0 dB 

4^0- +0- 

mid 

+12 dB 

-w 

4^0- 

max. 

+24 dB 



Figure A-8 D/A converter board 
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B. 1 

2048 kbps frame structure (CCITT Rec. 9704 §3.3) . 
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2048 kbps frame structure 
(CCITT Rec. 9704 § 3.3) 
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B-3 


MONITOR MODE. LEVEL AND FREQUENCY MEASUREMENT 


RECORDING AND EVALUATING SIGNALLING 


ERROR ANALYSIS 


SIGNAL GENERATOR 


CURSOR KEYS 




next parameter 
previous parameter 
next line 



sect. 3.3.8 


GENERAL PARAMETERS 


ft] RXF: IMPEDANCE, CODE (D-© FRAME, CRC 
t] RXB: IMPEDANCE, CODE FRAME, CRC 


fail 

s 





.CTJi 

S 

mm 


sect. 3.3.8 

TX: IMPEDANCE, CODE, CLOCK 
FRAME; CRC INSERTION *** 

FRAME ALIGNMENT SIGNAL, NOT FRAME ALIGNMENT SIGNAL 
MULTIFRAME ALIGNMENT SIGNAL, NOT MULTIFRAME ALIGNMENT SIGNAL 
CRC MULTIFRAME WORD *** 

IDLE CHANNEL WORD, IDLE CHANNEL SIGNALLING WORD 


MONITOR MODE 


sect. 3.3.5 
SELECT CHANNEL 
DISPLAY OF OCTET, 
SIGNALLING AND 
ALARMS VIA FRONT 
PANEL LEDs 


sect. 3.3.6 
CURRENT ALARMS 


STORED ALARMS 


STORED REMOTE ALARMS 


ERROR MONITORING: SEE 
ERROR ANALYSIS 


LEVEL AND FREQUENCY MEASUREMENT 

1 ^^ sect. 3.3.5 

MM SELECT CHANNEL 

| j FOR MEASUREMENT 

DISPLAY OF 
FREQUENCY AND LEVEL 


[ug], 4tz>] DISPLAY OF CODER 
PEAK DRIVE LEVEL 
AND OFFSET 

SELECT CHANNEL SIGNAL FROM 
OTHER RECEIVER 
TO BE OUTPUT FROM 
DECODER WITHOUT BEING 
MEASURED 

SELECT SIGNAL TO BE 
OUTPUT VIA SPEAKER. 

VOLUME CONTROL 

r|n FREQUENCY MEASURMENT 

* AT 2048 kbps 

LEVEL 


RECORDING AND EVALUATING SIGNALLING 


RECORDING 


5SHU sect. 3.3.1 

SELECT CHANNEL 


START TRIGGER 

STOP TRIGGER 

MEMORY OVERWRITE 


ERROR ANALYSIS 


SIGNAL GENERATOR* 


EVALUATION 


sect. 3.3.2 
READ MEMORY 

TIME DIFFERENCE 
BETWEEN EVENTS 

DEVIATION FROM NOMINAL TIME 
NOMINAL TIME 

PULSE DURATION 

PULSE COUNT 

PULSE DISTORTION 
(WU'rtl NOMINAL VALUE 


OSCILLOSCOPE DISPLAY 


sect. 3.3.3 
TIMEBASE, EXPANSION 
AND DELAY SETTINGS FOR 
OSCILLOSCOPE AND 
PRINTER 



sect. 3.3.4 
MEASUREMENT TIME 


SIGNAL DELAY MEASUREMENT 

ERROR COUNTER ASSIGNMENT 
AND 

ERROR TYPE SELECTION 

ERROR EVALUATION 
THRESHOLD SETTING 


PRINTER OUTPUT 


ERROR + 
MEAS 


sect. 3.3.11 
SETTING THE 
PRINTER CONDITIONS, 
MINIMUM TIME PERIOD 
» 1 MINUTE 


sect. 3.3.10 
SELECT FOLLOWING 
PARAMETERS: 

64 kbit: 

DIG. mW 
SINE SIGNAL 
EXTERN [50] 

AIS/64k 
DATA WORD ** 

PRBS ** 

2048 kbit: 

AIS/2M 

DATA WORD ** 

PRBS ** 

PATTERN SYNC. WITH 
RECEIVER 

ERROR INJECTION 


* OPTION BN 2016/00.01 
** OPTION BN 2016/00.02 
*** OPTION BN 2016/00.03 




sect. 3.3.8 
INTERNAL LOOPP 
RX —> TX 

sect. 3.3.5 


SPEAKER VOLUME 

sect. 3.3.9 
INTERNAL LOOP 
TX —> RX 

TIMER 

DATE AND TIME 

SELF TEST 

OPTIONS 

'SOFTWARE STATUS 

sect. 3.3.13 
DISPLAY OF 
CURRENT SETUP 
RECALL SETUP 

LIST SETUPS 

ERASE SETUPS 
STORE SETUPS 


DISPLAYING AND SHIFTING 


DISPLAYING TEST 


Figure B-l Measurement settings and displays 
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section 3.3.1 


Line [1 - 1] 


SGN 

REC (abed) F: INT TS = 01 B:INT TS = 01 > 
REC 

! 31 * 31 

EXT [67] EXT [63] 



Line [1 - 3] 



SGN 

< STOP TRIGGER WORD F: 1111 B: 

gin 


REC ;;:; 



0000 

1000 


xxxx 

xxxx 


im 

JJJ I 


mi 

mi 


< STOP TRIGGER MANUAL => [SlOPj 

< STOP TRIGGER EXT [67] 


Line [1 - 2] 


SGN 




< START TRIGGER WORD F: 0111 B: 0111 

> 

REC 




1000 1000 



xxxx xxxx 



JUT JUT 



Till 1111 



< START TRIGGER MANUAL => jSTARTj 

> 


< START TRIGGER EXJ [67] 

> 


Line [1 - 4] 


SGN 




< DELAY START: 

.00s 

STOP .00s MEMORY 

>1 

REC 

l 


* ! 


999s 

999s 



B-5 






















section 3.3.2 






























ERROR 

DELAY 

section 3.3.4 



Line [1 

- 1] 

Line El - 2] 

Line [1 


lx t H = 00 min 01 s ^ 2xl0 06 bit/8xl0 03 FRM > 

9*9 min 59 s = lxlO 10 bit/5xl0 09 FRM 

t M * 00 h 01 min = lxlO 08 bit/5xl0 05 FRM 


99 h 59 min 


7X10 11 bit/3xl0 09 FRM 
«09 rnu 


t M = 00 d 01 h = 7xl0 09 bit/3xl0 07 FRM 

9*9 d 23 h * 2xl0 13 bit/7xl0 18 FRM 

^•fiap = 00 mi n 00s = 0 % 


< CNT 1: F / OFF 

: CODE ERR 


ERR 

MEA 

REP t H * 

00 min 

01 s 

= 2xl0 06 bit/8xl0 03 FRM > 1 

ERR 






MANUAL 



> 

MEA 





ERR 






PAJI DELAY 

TX -> 

RXF 

TS = 01 -_._ms . 

tlEA 



• 

; 




B 

31 


B FAS BIT ERR 
FAS WORD ERR 
CRC ERR 
CRC MFAS ERR 
MFAS WORD ERR 
EXT ERR 

BIT ERR/TS = 01...31 
BIT ERR/CODIR 
BIT ERR/2M 
BIT ERR/2M + FRM 
BLK ERR/TS = 01...31 
BLK ERR/2M 
BLK ERR/CODIR 
BLK ERR/2M + FRM 


< CNT 2: F / Off 
A : CODE ERR 


FAS BIT ERR 
FAS WORD ERR 
CRC ERR 
CRC MFAS ERR 
MFAS WORD ERR 
EXT EUR 

BIT ERR/TS = 01...31 
BIT ERR/CODIR 
BIT ERR/2M 
BIT ERR/2M + FRM 
BLK ERR/TS = 01...31 
BLK ERR/CODIR 
BLK ERR/2M 
BLK ERR/2M + FRM 


Line [1 - 4] 


E 


Line [1 - 5] 
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section 3.3.6 


Line [1 - 1] 


ALA 

ACTUAL Fs B: 

MON 


Line [1 - 2] 

i---—----- 

, ALA 

► < MEMO F: B: CLR => 0 

MON 


Line [1 - 3] 


ALA 


MON 


< MEMO/MUX DST FRM: - DST MFR: - CLR => 0 


The following alarms can be displayed: 


NO SIGNAL 

B: NO SIGNAL 

AIS/2M 

AIS/2M 

NO FRM 

NO FRM 

NO EXT 8k 

NO EXT 8k 

NO MFR 

NO MFR 

AIS/TS = 16 

AIS/TS = 16 

...0.../2M 

...0.../2M 

— 0-../64k 

...0..,/64k 

AIS/TS = nn 

AIS/TS = nn 

...0..,/TS = nn 

...0.../TS = nn 

...0.../PATT 

...0.../PATT 

...0.../2M 

...0.../2M 

PATT ASYN 

PATT ASYN 

BIT SLIP 

BIT SLIP 










PAR 


1 



GEN 

< TX IDLE TS: 11010101 IDLE SGNLG; 111 1 
PAR :::7 

ooioioio 6666 





































section 3.3,10 





Line [1 - 3] 


?STX > 

*TX 

*TX 

*TX 


NORMAL 

INVERT 


*TX 

CCITT 

CCITT 

INVERT 

*TX 

CCITT 

CCITT 

INVERT 

^TX 

CCITT 

CCITT 

INVERT 

^TX 

CCITT 

CCITT 

INVERT 

^TX 

















section 3.3.11 


COHDIT 

Line [1 - 1] 

PRT 

PRINT: OFF ALL RESULTS 

CND : 

m ERR ANALYSIS CCITT G.821 

ERR THRESHOLD OFF 

> lxlOT* 


9 9 

ERR INCREMENT OFF 

> lx 10 + 9 

9 9 
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APPENDIX C 


INDEX FUNCTION 


The index function contains the following lists of key words: 


ACTUAL ALARMS FORWARD, BACKWARD 

= > 

ALA 

MON 

ACTUAL SET UP 1 .. 16 

= > 

PAN 

MEM 

ALARM MONITOR, MEMORY (MEMO) 

= > 

ALA 

MON 

BUZZER TEST (TEST 1) 

= > 

AUX 

FCT 

CLOCK SOURCE TX INT/EXT/RXF/RXB 

= > 

GEN 

PAR 

CODE RXB HDB 3/AMI/NRZ/RZ 

= > 

GEN 

PAR 

CODE RXF HDB 3/AMI/NRZ/RZ 

= > 

GEN 

PAR 

CODE TX HDB 3/AMI/NRZ/RZ 

= > 

GEN 

PAR 

CONFIGURATION (CONFIG) 

= > 

GEN 

PAR 

COUNTER 1 (CNT 1) 

=> 

ERR 

DEL 

COUNTER 2 (CNT 2) 

= > 

ERR 

DEL 

CRC MULTIFRAME ALIGNMENT SIGNAL 

= > 

GEN 

PAR 

CRC RXB OFF/ON 

= > 

GEN 

PAR 

CRC RXF OFF/ON 

= > 

GEN 

PAR 

CRC TX OFF/ON 

=> 

GEN 

PAR 


DATE SET DAY, MONTH, YEAR 

= > 

AUX 

FCT 

DELAY TIME SCOPE (DL) 

= > 

SGN 

SCO 

DISPLAY TEST (TEST 3) 

= > 

AUX 

FCT 

DISTANT FRAME, -MULTIFRAME ALARM 

= > 

ALA 

MON 

ERROR ANALYSIS CCITT G.821 

= > 

ERR 

DEL 

ERROR INSERTION (INSERT) 

=> 

TX 

SIG 

ERROR / PATTERN DELAY MEASUREMENT 

= > 

ERR 

DEL 

ERROR MEASURING TEST (TEST 5) 

=> 

AUX 

FCT 

ERROR THRESHOLD ES/SES/DM (G.821) 

=> 

ERR 

DEL 

EVENT TABLE (SIGNALLING) 

= > 

SGN 

EVA 

EXAMPLE, OSCILLOSCOPE 

=> 

SGN 

SCO 

FRAME (FRM) TYPE RXB 

= > 

GEN 

PAR 

FRAME (FRM) TYPE RXF 

= > 

GEN 

PAR 

FRAME (FRM) TYPE TX 

= > 

GEN 

PAR 

FREQUENCY MEASUREMENT 

= > 

LEV 

FRQ 


vj 
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' 

G - 0 

GENERAL RESET 

=> GENRL RESET 


G.821 EVALUATION RESULTS 

=> ERR DEL 


HDB 3 ZERO EVALUATION (C) 

=> AUX FCT 


HORIZONTAL SCALE (T), MAGNIFIED (Tina) 

=> SGN SCO 


I EC BUS ADDRESS 

=> LOCAL 


IMPEDANCE (IMP) RXB 

=> GEN PAR 


IMPEDANCE (IMP) RXF 

=> GEN PAR 


IMPEDANCE (IMP) TX 

=> GEN PAR 


INTERNAL SIGNALLING RECORDING 

=> SGN REC 


LED TEST (TEST 2) 

=> AUX FCT 


LEVEL MEASUREMENT MEAN AND PEAK VALUE 

=> LEV FRQ 


LEVEL MEASURING TEST (TEST 6) 

=> AUX FCT 


MAGNIFIED SCOPE DIAGRAM OFF/ON 

=> SGN SCO 


MEASURING TIME (tm) 

=> ERR DEL 


MENU LANGUAGE ENGLISH/GERMAN 

=> AUX FCT 


OSCILLOSCOPE OFF/CALIBRATION/EXAMPLE 

=> SGN SCO 


OSCILLOSCOPE DELAY TIME (DL) 

=> SGN SCO 


OSCILLOSCOPE MAGNIFIER OFF/ON 

=> SGN SCO 


OSCILLOSCOPE MARKS OFF/SHIFT 

=> SGN SCO 


P - R 

PANEL LOCK ON/OFF 

=> PANEL LOCK 


PATTERN DELAY / ERROR MEASUREMENT 

=> ERR DEL 


PATTERN TRIGGER (M) [55] 

=> AUX FCT 


PRINTER TEST (TEST 4) 

=> AUX FCT 


PULSE COUNTING (SIGNALLING) 

=> SGN EVA 


PULSE DISTORTION MEAS (P'DISTOR) 

=> SGN EVA 


PULSE DURATION MEASUREMENT 

=> SGN EVA 


RECEIVER FRAME TYPE (RXB FRM TYPE) 

=> GEN PAR 


RECEIVER FRAME TYPE (RXF FRM TYPE) 

=> GEN PAR 


RECEIVER IMPEDANCE (RXB IMP) 

=> GEN PAR 


RECEIVER IMPEDANCE (RXF IMP) 

=> GEN PAR 

j 

RECEIVER (RXB) ON/OFF 

=> GEN PAR 

RECEIVER (RXF) ON/OFF 

=> GEN PAR 


RECEIVER REFERENCE PATTERN (RX-PATT) 

=> TX SIG 


RECORDING (REC) a, b, c, d INT/EXT 

=> SGN REC 


RECORDING (REC) DELAY START/STOP TIME 

=> SGN REC 


RECORDING (REC) MEMORY MODE 

=> SGN REC 


REC START TRIGGER WORD/MANUAL/EXT 

=> SGN REC 


REC STOP TRIGGER WORD/MANUAL/EXT 

=> SGN REC 




vJ 
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S - Z 


SELECTING 2 x 8 BIT WORD (M) [55] 

=> 

AUX 

FCT 

SELFTEST 

= > 

AUX 

FCT 

SOFTWARE VERSION MASTER SLAVE BANK 

= > 

AUX 

FCT 

SPEAKER OFF/ON 

= > 

LEV 

FRQ 

START, STOP DELAY RECORDING 

= > 

SGN 

REC 

TEST LOOP TX —> RXF, TX —> RXB 

=> 

AUX 

FCT 

THROUGH/SEPARATED MODE CONFIGURATION 

= > 

GEN 

PAR 

TIME SET HOUR:MIN:SEC 

= > 

AUX 

FCT 

TIME BETWEEN MARKS (tl2) 

=> 

SGN 

SCO 

TIME DISTORTION MEAS (t'DISTOR) 

= > 

SGN 

EVA 

TIME MEASUREMENT EDGE/EDGE (tl2) 

= > 

SGN 

EVA. 

TIMER OFF/lx/REP START, STOP TIME 

= > 

AUX 

FCT 

TIMESLOT SELECTION (TS) RX 

= > 

SGN 

REC 

TIMESLOT SELECTION (TS) RX 

= > 

LEV 

FRQ 

TIMESLOT SELECTION (TS) TX 

=> 

TX 

SIG 

TX CODE HDB 3/AMI/NRZ/RZ 

= > 

GEN 

PAR 

TX CLOCK (CLK) INT/EXT/RXF/RXB 

=> 

GEN 

PAR 

TX CRC MFAS 

= > 

GEN 

PAR 

TX CRC OFF/ON 

= > 

GEN 

PAR 

TX FRAME TYPE (TX FRM TYPE) 

= > 

GEN 

PAR 

TX FAS , TX FAS 

= > 

GEN 

PAR 

TX MFAS , TX flFAS 

= > 

GEN 

PAR 

TX IDLE SGNLG, TX IDLE TS 

=> 

GEN 

PAR 

TX IMPEDANCE (TX IMP) 

=> 

GEN 

PAR 

TX SIGNAL 

= > 

TX 

SIG 

TX SIGNALLING (TX SGNLG) 

= > 

GEN 

PAR 

VOLUME CONTROL 

= > 

LEV 

FRQ 
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Frame Analyzer PRA-1 

Operating instructions 

Rear view 



AKALP£r 


tsn me 11* 


Option interface <IEC 625> BN 958/21 


Clock outputs: 

Clock frequency: 2048 kHz + 
balanced 3 V/120 ft 

unbalanced 2.37 V/75ft 


Analogue coder input. An external analogue sig¬ 
nal can be inserted into the selected send chan¬ 
nel via a PCM-coder. 

Input impedance: 600 ft 
Relative level: 0 dBr 
Frequency range: 300 Hz to 3400 Hz 


Pattern trigger output 1 trigger impulse per 
pattern period at pseudo-random pattern or digi¬ 
tal word (HCM0S) 


Connections for external oscilloscope (setting 
X=100ps/DIV, Y=0.5 V/DIV) 

TRIGGER: HCM0S level 

Z-M0D: HCMOS level 


External clock input 
required clock frequency 




Inputs: 

2048 kHz + 100 x 10" 6 


Signalling bits 

or 8 kHz + 100 x 10‘ 6 


Switching over Signalling int/ext 

input Impedance > 10 kft 


Outputs: 

required input voltage: 


Send signal trigger 

0.1 V to 5 V 


Signalling trigger signal 

Pulse duty factor 0.5 


(HCMOS level) 


Analogue decoder output for RXF 
Output impedance: 600 ft 
Relative level: 0 dBr 
Frequency range: 300 Hz to 3400 Hz 


Analogue decoder output for RXB 
Output impedance: 600 ft 
Relative level: 0 dBr 
Frequency range: 300 Hz to 3400 Hz 


Inputs: 

Clock 500 Hz 
START (F only) 

STOP (F only) 

Outputs: 

Signalling bits 
Frame alignment signal errors 
Multiframe alignment signal errors 
CRC errors 

Digital signal 64 kbit/s 
Clock 2048 kHz 
64 kHz 
8 kHz 
500 Hz 
START/STOP 
Octet 
+5 V 


Box for storing tools and spare fuses 


Instrument fuse 


nag 


LlliK 


Power-supply voltage switch 




IrJ nih 


Mains connection 


Frame trigger input 

Level: TTL Impedance > 10 kft 

when operating without frame frame trigger is 

necessary. The leading edge of the frame trigger 

signal coincides with the beginning of channel 

time slot 0. 


Frame trigger output with leading edge at begin¬ 
ning of channel time slot 0 (HCMOS) 


Switching over 2 x 8-bit word Control input for 

switching over the two 8-bit words 

input impedance > 10 kft 

Level: HCMOS or ac (internally switchable) 
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Frame Analyzer PRA-1 

Operating Instructions 

Front view 




GENRL 

PARAM 

AUX 

FUNCT 


TX 

SIGNL 


General send and receive parameters 


Additional functions: Internal loop 
generator receiver (indication by LED 
TX->RX), clock, date, buzzer, timer 

Setting of digital send signal, of 
bit patterns and of error insertions 
(control via LED) 


Selection of an octet to be indicated with LEDs 
1...8. The selected octet is indicated by one of 
the LEDs. 


Indication of octet in forward and return chan¬ 
nel. Selection with key/ 8-Bit WORD/ 


Display of signalling bits in the selected 
transmission channel 


Indication of remote alarms 


Indication of occured errors 


Digital signal inputs for receiver RXF and RXB 
respectively. 

Impedance: 75 fi or >5 kQ 
Bit rate: 2048 kbit/s 

or 64 kbit/s codirecti onal 
Signal codes: HDB-3, AMI, RZ, NRZ 
Required pulse amplitude: 

30 mV to 3 V 
Max, amplitude: 5 V 




+ n =08rmn 11’bit Sxl 


i—| CD □ 

OE3Q iHr-u □□□ 
—-, n □□□ 


Digital signal inputs for receiver RXF and RXB 
resp. 

Impedance: 120Hor > 5 kH 
Bit rate: 2048 kbit/s 
Signal codes: HDB-3, AMI 
Required pulse amplitude: 

30 mV to 3 V 
Max. amplitude: 5 V 


Cursor keys for selecting parameters and 
parameter lines. 


Keyboard lockout 


Defined reset 


Printer 


Main switch 


Paper feed 


Storing and recalling of instrument settings 


Earth connector 


Digital signal output 
Bit rate: 2048 kbit/s 
Signal codes: HDB-3, AMI, RZ, NRZ 
Pulse amplitude: 

- HDB-3, AMI 
+2.37 V at 75 

- RZ, NRZ 

+2.37 V at 75 ft 


Digital signal output 
Bit rate: 2048 kbit/s 
Signal codes: HDB-3, AMI 
Pulse amplitude: 

+3V at 120 fi 


Selection 

of measuring modes 

SGNLG 

RECRD 

Recording of signalling bits 

of the two receive sections RXF and 

RXB. 

SGNLG 

EVAL 

Signalling 

evaluation 

SGNLG 

SCOPE 

Display of all the eight signalling 
bits as impulse diagram on an exter¬ 
nal single-channel oscilloscope 

ERROR 

MEAS 

Error evaluation 

LEVEL 

MEAS 

Level and frequency measurement in 
the channel. The VF-signal is audible 
via the built-in loudspeaker. 

ALARM 

MON IT 

Indication of the actual (LED blinks) 
and the stored (LED lights 
permanently) alarms 


LED “REMOTE" lights up when the PRA-1 is con¬ 
trolled via the <IEC 625> IEEE 488 Interface bus 
from a controller. Operation via the front panel 
is not possible. By pressing key/ LOCAL/ the 
instrument can again be manually operated. 


Start of measurement. The green LED lights up. 
The measurement can be aborted by pressing the 
key groups “MODE, CURSOR, PARAMETER" and 
key/ GENRL RESET/. 


Keyboard for input of data or for changing 
parameters. 


40-digit 12 x 5 dot matrix flourescence display 


Evaluation conditions for printer 


Manual printout control 


Abort measurement, the red LED lights up again. 
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ground socket printer 


mains switch 
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0 0000 0 


Figure 3-1 PRA-1 front view 



compartment for 

tools and IEC 625/IEEE 488 

accessories interface board 


mains fuse 


Figure 3-2 


PRA-1 rear view 

























































































